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A magazine article by Tesla, published in 1893, gave the 
writer his first idea of the nature and therapeutic possibilities 
of High-fregueney Currents. Tesla reported his observations 
of the stimulating and vitalizing action of these Currents in 
the cases of several of his assistants, and upon his own organism. 
Although diselaiming any belief in the therapeutic value of the 
older forms of electricity then in use (Faradism, Galvanism, 
ete.), he professed himself as fully convinced of the important.. 
"part that his High-freguency Currents of High Potential were 
destined to play in the Healing Art of the future. These facts 
were not considered at the time, as of more than passing interest, 
but were brought back to the writer's memory a few years later 
in a lecture on the X-Ray at the Massachusetts Institute of 
Technology, in which the methods for the generation of High- 
freguency Currents were explained, and demonstrated by a 
small coil of the Thomson type excited by the discharge of 
a battery of Leyden Jars charged by a Ruhmkorjf Coil. There 
was at this time practically no literature on the subject, except 
a report of Tesla's lecture before the Royal Society of Electrical 
Engineers, in 1891. 

Through the courtesy of Dr. J. B. Sutherland, at that time 
Professor of Anatomy at Boston University School of Medicine, 
the writer was given the use of his private laboratory for the 
purpose of carrying out investigations concerning Roenigen's 
newly discovered “ X-Rays." His first work was done with a 
small three-inch spark coil, laboriously wound by hand, and a 
small Crookes tube obtained from Oueen «£ Co. A few weeks' 
experience demonstrated the inadeguacy of this apparatus for 
X-Ray work, and the construction of an eight-inch coil was 
under way when the above lecture was given at the Institute of 
Technology. This was the real beginning of the writer's inves- 
tigations of High-fregueney Currents, and his first “ Tesla Coil" 
was completed simultaneously with his eight-inch Ruhmkorjf. 
When primary batteries were used as a source of energy he found 
that the X-Rays from the latter coil were superior to those 
obtained from “the Tesla" and the latter was temporarily dis- 
carded for X-Ray work. 

About this time the writer made the acguaintance of Mr. 
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T. B. Kinraide and witnessed at his laboratory in Jamaica Plain, 
a demonstration of X-Rays of such power as to render the 
bones of the trunk as clearly visible as those of the hand. With- 
out doubt, Mr. Kinraide was the first investigator to produce 
rays of such high power, but his methods were so expensive and 
complicated as to greatly restrict the field of their application. 
A tremendous amperage was obtained from a large bank of 
storage cells, the current being interrupted by a heavy Platinum 
Break of Mr. Kinraide's invention. A Ruhmkorjj coil, rated at 
about eight inches, was thus operated, the secondary terminals 
being connected with a condenser immersed in kerosene. This 
in turn was provided with a discharge cireuit, consisting of a 
Tesla-Thomson Coil (immersed in oil), in series with a spark- 
gap. From the secondary of the High-freguency Coil, Mr. 
Kinraide derived the currents which he employed to excite his 
Crookes tube. Some months later he invented his well-known 
“ Kimraide Coil“ which superseded his original apparatus. At 
the suggestion of Mr. Kinraide the writer modified his own outfit, 
and adapted it for use on the 104 volt, 60 cycle, alternating, 
Electric Light Current, obtaining results far beyond his expec- 
tations. The only unsatisfactory feature of this apparatus was 
the spark-gap, which consisted of two electric light carbons 
mounted on an insulated support, and separated by a short air 
space. An air blast spark-gap, as suggested by Prof. Elihu 
Thomson inereased the steadiness and efficiency of the dis- 
charge, but greatly complicated the apparatus. At this period, 
the Knott Apparatus Company, of Boston, brought out their 
“ Knott High-freguency and X-Ray Apparatus," which was 
provided with a simple rotary spark-gap, consisting of a large 
metal disk, revolving in front of a brass ball. © This device, we 
believe, was the invention of Mr. E. Cate of“the Knott Company. 
The writer's rotary gap, employed in the “ Hercules" Coil, is an 
improved and perfected form of Mr. Cate's device. The Knolt 
Coil, which is deseribed in an ensuing chapter, was the first 
American High-freguency apparatus placed on the market, and 
for years was the only successful coil of this kind in use for 
X-Ray work. With the addition of the Knott spark-gap, the 
writer's apparatus proved very satisfactory, and was subse- 


Introduction 


This is where my story begins. The year was 1995. | was collecting coffee grinders and espresso 
machines. Occasionally | would see some intriguing-looking contraptions labeled "medical guackery“ 
or “guack medical device“. One day | saw a man demonstrating one...it was generating miniature 
lightning bolts from the end of a blown-glass electrode. I was hooked. The device was a “Violet Ray" 
machine. | bought it for $35. Within a few years I had more than 100 of them... and although the 
new “internet" seemed to have knowledge about every topic, these weren't mentioned anywhere. I 
decided to document a side of history that appeared to have fallen through the cracks of time. This 
Was to become my niche... and from there, 28 years later, | have a museum that documents 300 
years' worth of similar forgotten technologies. 


An inspiration to start the museum was acguiring a book from my friend and mentor Jim Hardesty. 
The book was called “High Freguency Currents" by Frederick Finch Strong. As it happens, Strong 
invented the glass electrodes for the Violet Ray machines. In his book he did something peculiar — he 
mentioned how he was inspired in the early days. This was not a common practice to divert from the 
usual subject matter in a medical book... but Strong was no typical doctor. As we learned decades 
later in acguiring a personal scrapbook of his, he thought so “outside-of-the-box" that he was nearly 
ostracized from the profession for some of his eccentric beliefs. But he did something else guite 
interesting. He documented a complete history of a branch of electrotherapeutics that was only a 
decade old. It seemed unusual, but in reality he was ensuring that he, his colleagues, and even his 
competitors received credit where credit was due. The branch of high freguency currents was taking 
over the country. Had he not done this many early manufacturers and pioneers of Tesla Coils would 
have disappeared into obscurity. 


The late 1800s was a magical time. Edison's electric lamp forever changed the world. The average 
person barely grasped an understanding of this new force called “electricity". In 1891 a man named 
Nikola Tesla was lighting lamps without wires. It seemed a combination of magic, sorcery, and pure 
intrigue only heightened when Róntgen announced a new form of ray that could photograph the 
invisible. Kids were sending wireless messages using telegraphy... the sky was the limit for human 
inventiveness and possibility. 


In as much as great innovation came from this time period, there was also a large plethora of people 
taking advantage of the lack of knowledge in these areas. By the 1920s guackery ran rampant across 
the United States. 


The people mentioned in this book were the pioneers of high freguency coils used in the medical 
field: 


Nikola Tesla and Elihu Thomson were early rival experimenters in alternating currents and high 
freguency currents. In Boston there was a lesser-known experimenter named Thomas Kinraide who 
Was independently working along the same lines. He was experimenting with flat-wound high 
freguency coils which used solid insulation composed of beeswax and rosin. Like Tesla, he was 
fascinated with electrical discharge phenomena and took up photographing electricity directly onto 
photographic plates by the light of the sparks. I dreamed of finding some of these photographs after 
reading about them in a book my Samuel Howard Monell: A System Of Instruction In X Ray Methods, 
Medical Uses Of Light, Hot Air, Vibration, And High Freguency Currents. 


In 2005 I ended up finding Mr. Kinraide“s home in Jamaica Plain, Massachusetts after 10 years of 
research. It wasn't so much a home as a massive 25-room mansion. While there I discovered a series 
of hidden rooms in the basement and found relics that Strong described witnessing in the 
reminiscences of his 1908 book. Not only did I find Kinraide's glass photographs of electrical sparks, I 
also found his earliest prototype high freguency coils. It was the discovery of a lifetime for a 
historian. Even more rare than the electrical artifacts were glass-plate negatives depicting the fraud 
of an infamous invention known as “The Keely Motor". In 1875 John Worrell Keely announced a new 
type of motor that ran on a mysterious force, a new form of energy that only he knew the secrets of. 
He would hold elaborate séances to entice investors, and soon had a company worth millions of 
dollars that didn't product a single product. Kinraide was a close friend of Keely, and when the 
inventor Keely passed away unexpectedly on November 18, 1898, it was Kinraide who was left with 
the challenge of “continuing Keely's work". Kinraide found plain evidences of fraud in every Keely 
experiment, and setup the motor and various related gadgets in his laboratory to demonstrate the 
truth to Keely investors on agreement they would take their losses guietly and not expose the 
fraudulent genius. Kinraide wanted nothing to do with the scandal, and least of all to expose his 
friend and have him in a negative light post-mortem. 


In spite of being thrust into the public eye at a time when he would have preferred to continue his X- 
Ray research, Kinraide recovered from the incident and his machines were amongst the most popular 
sold at the time. Originally constructed in his home under the name “Spring Park Laboratory", 
Kinraide partnered with Swett 8 Lewis, one of the earliest suppliers of Crookes and X-Ray tubes in 
Boston. His machines were being made under the supervision of an electrician named Howard 
Jackson. After a year of selling his machines, Kinraide did something unprecedented in the industry: 
He lowered the price from $200 to $130. The company announced that they sold so many machines 
Within the first year of mass-production that they paid for all of the expensive tooling and molds 
invested to produce them, and wanted to share this success with the profession by making the 
machines more affordable. 


Doing research on Frederick Strong proved more difficult. He never had kids, and it was seemingly 
hopeless that anything would show up. That all changed in 2014 when a personal scrapbook was 
purchased by a young man in Montana amongst a table of farm tools. He found mention of Strong on 
my website and sold it to me for $1000 firm. While | imagined Strong as being somewhat eccentric, 
the scrapbook proves it beyond a doubt. It is a terribly interesting read on many levels. 


The story of Earle Ovington is also guite unigue. | learned that Earle's daughter ran a pub in Santa 
Monica, but when I reached them by phone I learned | was a year too late — that she had already 
passed away. They put me in touch with a historian that was compiling a book on Ovington — Robert 
Campbell. Bob was about to give up on a book he spent nearly a decade writing after every 
Publishing company turned him down. After some encouragement from Frank and I, Bill Wysock, 
Harry Goldman, and Richard Mathias he decided to self-publish and created Reminiscences of a 
Birdman, a unigue biography of a young man from MIT who worked for Edison, befriended Tesla, and 
became a well-known pilot who delivered the first airmail in the United States, as well as sending and 
receiving the first wireless messages from ground-to-plane. Earle was a natural entrepreneur, whose 
career included making Tesla Coils and X-Ray machines, importing motorcycles, pioneering aircraft 
safety measures, modular housing, and the idea for the first “airport". He worked as an assistant to 
Thomas Edison for several years. 


As collectors, we always speculated that Tesla must have met or corresponded with some of these 
people at various points in time. It wasn't until receiving documents from the Nikola Tesla Museum in 
Belgrade that we had solid proof. In addition to this we know that Tesla kept extensive files of these 
individual's patents. To my surprise, I could find no correspondences of Tesla and Thomas Stanley 
Curtis. Curtis, while only a teenage boy, wrote one of the most comprehensive texts on Tesla Coil 
construction ever compiled. He lived in New York City and sold subcomponents to hobbyists 
interested in high freguency. We can speculate that they must have known each other, but until 
evidence shows up there is no hard evidence. I include some letters from Thomas Adams (“Tad") 
Curtis who reached out to me while researching his father's work in 2007. He was writing a book with 
his brother about their Dad, but sadly I don't think it ever materialized. He was in his 80s in 2007. 


Other people to mention include Kenneth Strickfaden of Frankenstein movie fame. He worked for 
John Foster at Universal Studios with apprentice Dick Aurandt. Ken created hundreds of high voltage 
gizmos for science fiction and horror films of the 1930s-70s. He also travelled to schools and put on 
high voltage events involving arcs, sparks, and theatrics. 


Harry Goldman was friends with Ken. Harry formed the Tesla Coil Builders Association, an early 
newsletter of Tesla Coil construction technigues and articles that were published long before the 
internet. 


Bill Wysock was also inspired by Kenneth Strickfaden. Bill created commercial Tesla Coils for 50 years, 
many of which were used in Hollywood productions. His company was Tesla Technology Research. 


Another important name is Jeff Parisse. In 1996, he founded kVA Effects, a high voltage special 
effects company that uses Tesla coils to make electrical arcs for entertainment. His television 
appearances include History Channel's Modern Marvels (Mad Electricity), SiFi Science (Argon Cannon) 
and a two year run on NBC's Fear Factor where he developed the show's most popular game 
(Lightning Bridge). 


Leland I. Anderson was a lifelong Tesla historian. He began collecting and saving original Tesla 
memorabilia starting in 1943 and amassed one of the largest collections of Tesla paperwork and 
photographs in the world. 


Jim Hardesty was another important historian, collector and master craftsman. His specialties 
included antigue static electric machines, crystal radios, induction coils, wireless telegraphy, and 
vacuum discharge tubes. 


I couldn't have done much of this work without encouragement from collector friends such as Frank 
Jones, Dan Cuscela, John Grizzy, Kelly McJilton, Robert Greenspan, and John Jenkins. The Tesla 
community has some real gems as well, including electrical discharge and lightning experts Bert 
Hickman and Daniel Davis... 


And last, but not least: Dave Archer. Dave was an incredible artist and friend who passed away just 
recently. He was a true legend, and created electric space art using Tesla Coils. His son Forrester is 
carrying on the tradition. His paintings are in the collections of people ranging from Buzz Aldrin to 
Hugh Hefner. 
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TESLA'S STARTLING RESULTS IN RADIOGRAPHY AT GREAT DISTANCES 
THROUCH CONSIDERABLE THICKNESSES OF SUBSTANCE. 


fB oto DOE o 
TESLA ON ROBNIOEN RAYS: © fputhsir production. The folloing tie magnilude ot the potentjil, 
= ja a brief stalemont vhiob, I kope, i£ follows that ho Highest attajn: 
A Itemn= KSTREESTVO AND VALE: will bo tefal, ol tl methods dm- úble dlectriců pressure js Coirible. 
kom KOMUEY plůved and ol the most motiblo | To obtain high potentile we may 
A NYESTOR. © ordgullsaiiveatin ohese (yo díret ya oUrselret of n ordinary jnuc: With this L 
tion oil, or ot a zlatio machine, or limit to ho 


Published at 13 Park Row, 
F.0.box s, NEW YORK. 
SPITOR oHARLES W. PRICE. 
AanociaTE KOITON: 
STEPHEN L. COLES. 


Rearsren 
"ELECTVIEW, 


NEW voRK. 


A848 S CORTLANOT, TELEPKONE CALL, 


BOSTON OFFICE 

H.G.TUCKERMAN, Room 29.620 Alarich 
WASHINGTON OFFIC 

GEO. C. MAYNARO, E00 H SUN. 


SUBSORIPTIOM TO THE 


ELECTRICAL REVIEW. 


United st 
One Feor, arg 

Single Copy,- 
jack Copier, each, 


SPEGIAL NOTICE TG úmycATiCC38 


CHANGES for « 
zmust De dn this olo bu Fridny 


shoužď bo in ho office not later than 
Saturday noon to insure pubřica- 
Hon the following week, 


MAR ocncn Bryan 1 


KEHESKÉH 


MRSEBBKÉHE 4 S34K HERSKEHK, 


HLECTRICAL REVIEW 


Amarcan Flecáre Telepose Co, vez 
asce talephonor. = 

adulree Sale S 

oder 8 O, platin : 

Baxter, L BE, E Co, letrcl ruppie, 

BíMettie Flecrio Tranemlelem Ce. bl- 
meteo rr. 

Jurta Heer te. 


S Brady, T. 21, rady master, 


Br, J.G C6 rliray car 
Brteey WR. Day rka re and cable 
Buokere Eesrie Co, Inoundusent laps 
(čentral Ease CR, baby knieouithoe 
(Chapunan Valve Mtz.C5. 

onerslen Telephooe and Elect 
(čonnolatodTvleraph and era C, 
(Cormepoodence Sehoo t Technology, 

(Gattor Block nm Me. C0. 

Dareau 8 C0, telephones 

Dleinscu Keci Sep C5 sro hp. 


ra Battery OB. 
čriro (hioa (Wabku, proeat tec 
se Romi Co, Talrine obrny 


1706 Eieciri Corporatice,*1Vood 


orgitas enghoon ě 

omen, P. 87 k 00 comamotaonnc 
allea3 and electric Behr engheeu. 

onde K Mangmr, kli prak oltoa 


a. Jaky Co rate veda 
ablik Faley Crosotey Ca: 


EHS: KZ 


B 


TESLA S RADIOGRAPIŠ. 

We publisli a welcome addition to 
the Koentgen ray literature, IE is 
from the always interesting pen of 
Nikola Tesln, and js tho úrst author- 
jzed deseription of the experiments 
of this thorough and conscientions 
inventor. Ar. IDesla gives fu) credit 
by Roentgen, 


the. discovery 


ad is personally much elated over 


to 


disooveries of bis own as his oarefu] 


experimoats aro doveloped. The 


Tesla radiographs we present show 
wonderful results under sovero 60- 
ditions. While Tesla bas herotofore 
been silent since the annonncement 
by Roentgen, he ms not been idle, 


but has eridently been striving for 
valuable and tangible results. Fur- 
thor information from hjs laboratory 


srill be awnited with intorest. 


VECISION 0X A VAN DEPOBLE 
RATDWAY PATENT. 

An interesting and important de- 
císion na just been rendered by 
Judge Townsend, ot the United 
States Cironit Court for the district 
(ot Connecticut, upon the Van Deposlé 
patent No. 405,443, for the under. 
ranning electric railway trolloy sys- 
tem. A few monthe ago Judge 
(Townsend rendered a decision ss- 
tniníng the validity of this patent 
upov Opal hearing in A suitapainst 
the Winchester Avenue Railroad 
(Gompany. Shortly thereafter further 
infringement snits were brought in 
(Connectiout against the Billings © 
Spencer company, of Hartford, and 
ho IKolsey Blectrio Railway Specialty 
Company, oť New Hayen. Judge 
Townsend bas just decided these 
sníte in favor of tho Van Depoele 
patent, and granted motione for pre- 
liminary injunctions after fall argu- 
ment on both sides. (he decision is 
especinlly important because the 
(court holds that (ho supply of essen- 
Hial or chamoteristic parts of the 
trolloy system js n contribntory in- 
ring 


TESLA 0X ROENTGEN Rays, 
Canclsdnů from p 

are much less efMioičnt for this spoes] 
object in consegnenco of the lo 
throngh the glass. A populur error 
seems to exist in regard to tu con- 
centration of the rayš by conou: 
electrodes. bis, if unythi 
disadvantage. There are 
specifioarrangements0f thedisruptive 
ooil and cirem:ts, condensersand stal 
sereens for the bulb, on which I huy: 
given fall partieularé on prerions 
očeasions. 

Having selected tho indnotion aj- 
paratus and type of bnlb, the next 
importent | consideration is the 
vaonům. On this snbject I am a), 
to make knorn a fact with whici 
have Jong ben acgusinted, 
which I have taken adyantoge i 
production of racnum jacketsan 
sorts ofincandescent balbs,and wbici 
T subseguently found to bo of 
tmost imporinnce, not to 

1, for the production of in 
Roentgen shadows. I refer 19 
method of rarefaction by electrical 
means to any degree desirable, far 
beyond thatoktainable by mechanical 
appliances. 

ÚDhough this result can be reached 
by the use of s static machine as well 
as ofan ordinary induction cojl giving 
a suficiently high potential. I have 
Tound tat byfar the most suitable 
apparatus, and one which secures the 
duickost action, is u disraptire coil. 
It is best to proceed in this way: 
"The bulb is Grst exhausted by menz 
of an ordinary aenum pump toa 
rather high degree, thougb my expe- 
riences have shown that this is not 
absolntely necessary, as I hare also 
found it possiblo to rarefy, beginning 
from Jow pressure. Alier being 
taken down from the pump, the bulb: 

i E dis 


is attached to te termi 
ruptive coil, pre 


auency ot. vibration, an 
following. pl 
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Bulb aa then renchod the reguired: projsotod Hhrougli tho glass or alimi- 
degree of rarefaction. The proceme num wall, or do toy merely hit the 
may be hnstencd by repeated healing jnnersurface nnd can, 
amd cooling and by te employment thoc 
of a small eleotrode. It should bo ing in a purely mechanice) way, nz 
aaded thnt bulby with oxtorna eloc= when a row of ony balls Dao 
trodes may bo treated jn the same So far, most of the plnomena indi- 
Sny. U may beralso of intorest to: cato that they aro projected throuch 
state Ilnt under certajn conditions, the wall of tho bulů, of whatever 
svhioli Tam invostigating moreclosely, material it may be, and I am sooking 
4ho pressure ofthe gasina vessel may forstill more conelusive eridence in 
Deangmonted by eléotrical means. © this direction, 

T beliove that the disintegration of © It maynot be known tlat ron am 
ho olectrode, which invariably takes. ordinary strvamer, breaking out sud: 
place, iz oonneoted with a notablo denly and under great prossure from 
dimimution of the temporature. From the terminal of m disruptivo coil, 
the polní on, when the eleetrode gets. passes through a thick glass plate nz 
Socl, the Dulb is in A very good con- though tho Iatler were not present 
dition for producing the Roentgen Unguestionably,with suoh coils press- 
Shodore.  Whenorer tho electrodo uřes aro prnetioablo which mill pro- 
js čounlly, jE mot hotter than the ject the partioles in stražpňt lines 
Slase, it js a soré indication that the oron under ntmosphorio pressure, I 

souum js mot high enongh, or else have obtařned distinct improssions in 
that tio olcotrode js toosmall. For froe air, not by streamere, as some 
(very effective working, the inside znr- exporimonters bare done, using statjo 
face of the wall, where the cathode machines or induction toile, but by 
stream strikos, shonld appear as if actnal projvotiou, tho formation of 
the glass were jn a fnid state. stroamers being absolutely provented 

As a cooling medium I have found. by carofu! static screening. 
best Lo employ jets of coldiair. By © A pevuliar thing about the Roent- 
his means it js possible to operaie gen rage is that from low fregency 
successfaNy a bulb nith a very thin to tho highest obtainablo there seema 
Wall, while the pasenge of thoraysis to bono diference in the gvality of 
mot materially impeded. the effecte pruduved, exoept that they 

I may state here tlat the experis are more intense rien the Iroguoncy 
menter need not be détorred from is higher, whióh is very likely duo to 
msing a glass bulb, as I believe the the fact that in such cazo the maxi- 
Opacity of glassms moll as he trans- mam pressures on the cathodo nru 
parency of aluminum are somewhat Jikowiso highor. his is only possible 
exaggerated, inssmuch as I have on theasumption that ho oflocte on 
found that a very thin aluminum tho sensiliro plato aro due to pro- 
sheet throwsa marked shadow, while, jected partiolce, or else to vibrations 
on the other band, I have obtajned far beyond any freguency which we 
impreesious through a thick glase are ablo to oblnín by means of con- 


© parbioles from 
tside of the wall to (ly off, net- 
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plato. 

(ho abore method is ralnable not 
only as a meansof obtajning the high 
váčna dosiřed, butt js atill more jm- 
portant, because the phenomena ob- 


denser diicharges. A powerfully ex- 
ited bulb is enreloped in a oloud of 
olet light, extending for more than 
a foot around it, but outsido of thiz 
isible phenomenon thero is no posi 
ye oyidenoo of the existonce of 


served throw a light on the resnlte 
(obtained by Lenard and Roentgen. © Wares similar tothoso of light. On 
flhough tie phenomenon of rare- the other hand, the fact that the 
faction under above conditions ad- opacity bears some proportion to the 
imits of dilferent interpretations, the density al dhe subslanco spesku 
chiet interest centers on one of them, strongly lor material streůms, and 
to which Iadhere—that is, on theact- tho same may he said of the effect 
malexpulsion of the particlestirongh dišcovered by Prof, J. J, Thomson. 
the jwnllsofthe bulb. I have Jately Itisto behoped that ll doubta will 
observed that the latter commences shortly be dispelled, 
to act properly upon the sensitivo A valusblo oridence of tho naturo 
plate only from the pojnt when the ofthe radiations and progr; 
exhnustion begins to be noticeable, direction of oblaining strong impr 
andi tho elfecis. produced are the slons on the plate mizht bo arrived 
strongest wlisn tho process of ex- at by perfeoting plalež especislly 
haustion is most rapid, even though sensitive Lo mec) anical shock or 
tho phosphorezconce mjghtnotappear impaot, There arechomionle suitable 
parbouarly bright. Evidently, then, for this, and tho dovolopment in this 
tho two elTeots re olosely connected, direction may Jeud to tho abandon- 
and I am getting moro and moro mentoftho presont plato, Farthor- 
convihced that we háve to deal with more, if we have Lo den] with stronma 
Aaatream of material partioles, which of material particles, it scema not 
slrika the sensitive plate with great impossib]oto project upon to plata 
welocities. Taking ms a basis the a amitable substance to insnre tha 
estimato of Kord Kelýin on tho bestchemioalnction. A 
spsed ot projected particles in a © Withapparalusas I bnye deroribed, 
(Crookes' bůlb, we arrive easily by the remarkabla improssiona on tho plato 
mploymont of very high polentialé are produced. An idea of tho in- 
(o speeds of as much ns a hundred ténsity of tho eflecte may bo gained 
(kilometrer asecond. Now, again,tho when I montion that it js oasy to 
-old guestion arisea: Are the partiolex obtain sbudowa with comparatively 
rom the eloctrodo or from | jórt exposures AE distancez of many 
dnu Hace gonerly, inclkding, foet, while at emall dislances and. 
at an xternal: alootrodo, witli thin objecte, 
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Boconds are praclicabl The an- Hudson River Telephone Company. 


moxed print jsn shadow of m copper 
srire projeoted at a distance of 11 
feot through a wooden cover over tho 
sonsítivo plate. This was the firet 
shadow taken with my improved 
apparatus in my Inboratory: A simi- 
Jar impression was obtained through 
tlie body of the experimenter, a plate 
of glnss, nearly threc-sixteenthe ofan 
ineh thick, u thicknese of wood of 
fully two inches and thronzh a dis- 
tance of abont four feot. I mny 
romark, howover, that when these 
improssions woro Lakon, my apparatus 
Was working únderextromely unfayor- 
ablo conditions, which admitted ot 
so great improvement that I am 
hopeful to magnily tho elleots many 
times. 

"Dho bony structure of birds, rl 
bit and the Jike is shown within the 
loast detail, and oren the hollow of 
the bones ja clearly visible, In a 
plato of a rabbit under exposuro of 
ún honr, not only ávery detail of tho 
skoloton is visible, but likevise a 
lear outline of the abdomřnal čavity 
and the location of tho lunge, 
far and many other features. Printe 
(ot oren large birds show tho foathers 
gmito distinetly: 

Clear sbadows of the bones of 
human Jimbs are obtajned by ex- 
posuros ranging from w duarter of an 
hour to an hour, and somo plnteš 
have shown such an amount of dl 
tit ib is almost impossible to believe 
that we hi th shadova 
only. a picturo of a 
foo with n shoe on it d 
every fold: of the leather, 
stooking, ete., is visible, 
flesh and, bones stand out sharply. 
"Through tle body of the oxpěrí- 
menter the shadons of small buttons 
and liko objects are guickly obtained, 
while with an exposure offrom one to 
'oneand a half hour the riba, shoulder- 
bones and tho bones of tho upper 
arm appoar olourly, a8 is shown in 
the annéxed print,- Itisnow demon- 
strated boyond any doubt that small 
metallic objects or bony or chalky 
deposita can be infallibly deteotod in 
any patt of the body. 

"An outline: of ho skull ik easily 
obtained with am exposure of 20 ta 
40 minutes, In one instance an ox- 
posnro of 40 minnles 
only the online, 


At theannunl meeting of thostock- 
holderá of the Hudson Itiver Tele- 
phone Company, which was held at 
ho ofice of the company in Albany, 
N. Y. on Thursday, Mnroh 5, the 
old bonrd of drootora was re:clected, 
as follows: Joseph P. Davis, New 

James Bigler, Newbureh, 

> Selden E. Marvin, Albany, 

David B. Parker, Randolph, 
Tenry L. Storke, Auli 


E. Hudson, Boston, 
James H. Manving, Albany, N. Y.; 
D. Cady Herrick, Albany, N. Y. 
/Dhe report of the operations of the 
company for the year showsa gratify- 
ing inorense in business and jn net 
profite, although the average rate to 
smbsoribera has been. considerobly 
rednoed. | Several now exchanges 
have been added and there has been a 
net gnin in subsoribere' stations of 
816 over the prorions year. This is 
about 22 per cent, and the gain in 
motallio cironit subzoribers has been 
A1 percent, Nearly 880,00 has been 
expended from the earaings for thé 
maintenanco and botřerment of tha 
plant, and, notwithstanding this arge 
investment, the net resulís for the 
year egusl nearly fve per cent on the 
Ontstanding cnpital of the company. 
Ata meeting of the directors, held 
immediately after the stockholders* 
meeting, the following officers were 
re-elected: President, Selden E. 
Marvin; vice-president, James H. 
Manning; secretnry and auditor, 
Walter B. Butler; trensurer, James 
J. Fitzsimmons; goneral mansger, 
Henry E. Hawley. 
An Electric Light Company Loses 
Two Officers. 


Stephen Powell, a leading and 
wealthy citizen of Hempstead, L. I, 
Was murdered within 50 feat of kiž 
home Jast Saturday night: (Je was 
superintendent of tho Hem pstend Gas 
and Eleotrio Light Company, besides 
Baving other important busínesu 
interests. Ar. Powell always carried: 
large suma of money jn his pockeks, 
And ik supposed that some one ho 
knew this killed him, na most of te 
money he was known to have with 
him was taken, He was struck in 
4ho back of tho head with an axand 
was found lying in tho street m 
his home, Twoaro lighta were burn- 
ing within 400 feot of where he lay. 
Only few dapa bofore this, Mayor 
Philip J. A. Harper, presideně of 
the Hompstead Gus and Eleotri 
Bight Company, diod. 


President H. M. Lite, 
"Atlantio arenue line, Brook) 
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"SCIENCE, New York." 
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New York, Temple Court, 
Cor. Nassau 84 Beekman Sts., 
near 

Post Office. 


BRANCH OFFICE: 
WASHINGTON: 
Atlantic Building, 
near Patent Office. 


ADDRESS: 
5 Beckman St., New York. 
Dictated to: K. W. E. 


March 6, 1896. 


MR. NICOLA TESLA. 
City. 
My Dear Mr. Tesla. 


It seems that you sent a gentlemen here to solicit an 
article for the Harpers Round Table, on the Roentgen 
rays. After some demur I consented to undertake to 
write something for him, and now | want something in 
the way of illustrations. 


If you have photographs you have taken, something 
out of the common order, - not merely bones of the 
hand, but something a little more novel than that would 
be now, would you be willing to let me use them, of 
course giving due credit for them in the article. If you 
have anything of the sort would you kindly send me three 
or four or about 1/2 a dozen, from which | can select? 


Very truly yours. 


Wm. A. Anthony. 


EDWARD P. THOMPSON, M. E., 
Solicitor of Patents. 


PROF. WILLIAM A. ANTHONY, 
Electrical and Scientific Expert. 


ALFRED C. COURSEN, 
Counselor-at-Law. 


U.S. and Foreign Patents. 
Patent Suits. 

Interference Cases. 
Trademarks, Assignments, 8c. 


Opinions on Patentability, Infringement 
and Practicability, 8c. 


Electrical Engineering Specifications. 
Working and Patent Drawings. 
Electrical Specifications for Architects. 
Cable Address, 


"SCIENCE, New York." 


MAIN OFFICE: 


New York, Temple Court, 
Cor. Nassau 84 Beekman Sts., 
near 

Post Office. 


BRANCH OFFICE: 
WASHINGTON: 
Atlantic Building, 
near Patent Office. 


ADDRESS: 
5 Beckman St., New York. 
Dictated to: K. W. E. 


March 13, 1896. 


MR. NICOLA TESLA. 
New York City. 


My Dear Mr. Tesla. 


Thank you for your kind offer to help me out with cuts 
for the Roentgen Ray article. I hardly know how to 
describe what I would like. 


I suppose that you might have a number of 
photographs that you have taken by way of experiment, 
any of which would be interesting. 


The Round Table people wanted something out of the 
ordinary line, that had not been published elsewhere. 


Almost anything would answer the purpose. 

It will be better perhaps if you can give me ten or 
fifteen minutes sometime, when I could call at your 
laboratory and see what you have that you would be 


willing that I should use. 


Iknow how busy you are and I should not need to 
occupy much of your time. 


Vagreed to have the copy of the cuts in not later than 
the 21st, and the copy of the article not later than 
Monday or Tuesday, the 23rd or 24th. 


Very truly yours. 


Wm. A. Anthony 


New York, March 16th, 1896. 
446 8 48 E. Houston Str. 


Prof. Wm. A. Anthony, 
45 Beekman Str., 

N.Y. City. 

My dear Prof. Anthony: - 


Your letter was received in due course, but oscillators and Roentgen waves prevented me from 
replying before this. 


I shall anticipate the pleasure of seeing you here any time you choose. The most convenient time 
for me is between 3 and 4 o'clock in the afternoon, but you may suit your own convenience. 


Yours very truly, 


New York, March 20th, 1896. 
446 8 48 E. Houston Str. 


Prof. Wm. A. Anthony, 

45 Beekman Street, 

N.Y. City. 

Dear Professor Anthony: - 


Vam sorry it was not possible to give you the prints before this, as the weather was very bad 
yesterday. 


Iforward you four prints, a rabbit, a sguirrel, a case of drawing tools taken through about a half an 
inch of dense wood and some clothing, and a plate showing a vacuum tube, a round disc of 
aluminum and a sauare of copper of the same thickness. 


Hoping that this will do, I remain, 
Yours sincerely, 


EDWARD P. THOMPSON, M. E., 
Solicitor of Patents. 


PROF. WILLIAM A. ANTHONY, 
Electrical and Scientific Expert. 


ALFRED C. COURSEN, 
Counselor-at-Law. 


U.S. and Foreign Patents. 
Patent Suits. 

Interference Cases. 
Trademarks, Assignments, 8c. 


Opinions on Patentability, Infringement 
and Practicability, 8c. 


Electrical Engineering Specifications. 
Working and Patent Drawings. 
Electrical Specifications for Architects. 
Cable Address, 


"SCIENCE, New York." 


MAIN OFFICE: 


New York, Temple Court, 
Cor. Nassau 84 Beekman Sts., 
near 

Post Office. 


BRANCH OFFICE: 
WASHINGTON: 
Atlantic Building, 
near Patent Office. 


ADDRESS: 
5 Beckman St., New York. 
Dictated to: K. W. E. 


March 24, 1896. 
MR. NICOLA TESLA. 
City. 


My Dear Mr. Tesla. 


Ifound the pictures Saturday morning and took them at 
once to Harpers. They were in ample time. What magnificent 
pictures they were. How can I show you my appreciation for 
your kindness? 


I have been thinking over the reflection from the inside of 
the glass tube. It is certain that theoretically the effect at the 
end should be uniformly distributed even though the source 
were a mathematical point. 


Let S be the source, and A' B' the tube. A A' the sensitive 
plate. S will have an image in the form of a ring of twice the 
diameter of the tube. S'S" will be two elements of that ring. 
Rays [N.T. -2-] [illegible] [N. T. -3-] 


I[n] other words the guestion is, will the rays start from the 
end of the tube in a vacuum as'in air. Another sensitive plate 
might be placed at b. 


The vacuum tube might be surrounded with copper down 
to the supplementary tube. 


Very truly yours. 
Wm. A. Anthony 


ADDRESS:; 
5 Beckman St., New Work. 


Dictated lo K. W Eo 


EDWARD P. THOMPSON, M. E,, 


Solioitor ot Patents, 


PROF. WILLIAM A, ANTHONY, 


Elootrical and Solentifio Exert: 


ALFRED G. GOURSEN, 
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RÓNTGEN RAYS. 


BY WITUIAM A, ANTLONY, 


Eon wo monthé sinee to pablíc was startied 
bythe announcemení tab Róntgon což Bavaria had dis- 
covered that electric discharges jn vortain vaorum tales, 
that is, tohes from whleh (he air has been oxhaunted, gave 
onb rave that world pase tinougk wood, oard-board Hosh, 
and nůmerous other substances opague to Lghi—tbat is, 
through wybich Bah wonld nol pass, and would then affbot 
tho sonatiive plates nsed in phorograpbing making 1 pos 
siblo to show npon the plařes the outlines of objects snlire- 
ly bidden from tho eye, 

Probably wbat most arousod che intarost of tie public 
was the facb hat when n straetnre, Jike the band, was 
inferposed ia te path of these rays, the hones would 
cast 4 deep shadow, while the shadow čast by the flesh was 
very falnt. Ji was thns pomsible to photograph the bones 
ot the Hving body, aud, of course, to show čhe presenet 07 
foreign snbshancos or sbuozinal growéhs, 

Wůist has exeited most surprise, porbaps, is the foot that 
ihese rays pass thnongh bodies thab are generally eoa8il- 
red opazme, for 16 saems to those not familiar vit tie 
note und domonstrations of solenee a most snrpeieing thing 
hab any rays should go throúgh wood planka or sheets DĚ, 
motal or Iiyhug Hesh or brick walk, But is it really an 
more wondorfnl than that rays of light should xo throngh 
glass or gnastz or dismond or watert We ae fnilint 
VVih dbis last fuot, bocamse we eam “gee Lough“ tiene 
suhstances. We knovwr tbat gloss doet nat shub ob lizhě, 
because we oan see the space boyond it illmninaied, But 
sre have no sense thab tolle us of the preseném 07 te 1 
gen rays. We must resorb to $ho pkotographie plate or to 
Hinorosceni sercen (to be describod farčher on), to show tihotr 
presence, and for all information as to their Behavior. To 
Photographic plate (3 afiected, whilo our yes are nob, and 
Ave are ohliged to 10b such plates tako tho place of our epos, 
and zecejve impresstons vhich w6 can aferyarde interprot. 
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Bntsvhat aro ©rays"? | Wien we stand in fronb of a úiro 
o£lowiug coals we el tho wormth, aud or eyo3 tell n 
of the lighé. Wand heat are said to radiate tot tho 
Slowiňg ooals, and both Jight and beat proveed in straghl 
Jnos, These straleht paths followod by radintiona we havo 

d razs. | UUheše ras are gniveriug moblons in a medium 

ws call tho ořhor, and which we believe extends 

Abrouyh all space nad porvades all bodies, They are wavos, 

Miaving the ohavactor of wves on the water, which we can 
800,and sommd wavex in nir, which we know exist. 

These ether wavosthoso Shaž acer tie eye and Ihose 
which (lo mot, ditřer from each other, as Il wave molious 
difler, in tho distance from wove to wave, or what is tl 
Samo, in the freguenev of the víbralory motions, As an 
example,compare tlte long ocean swell that come ibundor- 
Ing upom the benoh nz intorvals ol several seooada with the 
frernoní swus, swasl, swssh of the Jittlo ripples ou ho 
shovo of a fsh-pond,or tho vibratious that can be Jé a% 
a tremor of tho wholo obutoh when the deep bass pipes oť 
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ho grent organ are 
sounded with ho sharp 
shrill tones of the hph 
treble pipe. 

Thero are means oř 
measuring dho | dis- 
taneos from wave to 
wave of te difioront 
vays in the edhvr, and 
to result iS asonnd- 
img, The Řegucnoy 
somothing of which jů 
is impossible to form 
any conception, Abont 
20 millions of millions 
Der soeond is tio Ioww- 
čsb, amd. about 1000 
millions of mjllions the 
Dlghost frogmenoy. Of 
thesv, those only which 
Jie bebyreen 400 and 260 millions of millions per second 
exeito vision. In other words the číhor wavas broal- 
ing mpon the optio soryo must cote at the rate of ab cast 
400 milious o£ inillions por second before that nerve will 
Gatry any impression to the brain—beforo wo cam "200% 

bom, Why raya of those fregnenries ouly should alel 
dkocyews do not know, | We ouly now that the strucinro 
ofsho uve is anel: tal óhe ošher rys are powerlees to pro- 
nov vision, Nelther do we Iznow why the Jow=ttegnéncy 
ras will go through hard rubber and mill not go through 
glasn. We omly leinw ikis a ned, 

AM these other rays mny produce bent. "The high-íte- 
dmeney razs ufltel the photographic sonsitiva plate, únd 
Also produce amothor offect that is oČespevial Interest in 
oumooslon vit (ho study of the Růntgenraje Tier have 
4he power of exciting a peculiar Iumninosity, oz lisht, in cer- 
taln snhstanoes, which are for thab rezsou called Iuorescent, 

Electrioul dlachsryos in vaonnm tubes have long been 
Ienowar as sources o£ rudiatlons which produce honb and ať- 
foot tho eye.  Iovery studené of pbysice kuows te experi- 
znení vštů. she auroru tuho, which, hon exhausted by a 
Ao0d niropammp and conuveted to a Haltz machino or indno- 
Bon aojl, is seeu úllod wýth a pale lighb having somuthing 
dle appearance oť the stroamers of 1ho Aurora Borealis, 

Professor Crookes, by obaininy a vasily better vaunmm, 
obtalnod jm these tubcs some new aud very interesting 
Phenomena“ As tho vuenmm bocamo botter and bottor,the 
Žizhů within the tubes Hnally disapneared, and only tho in- 
sldo.oť the glass wax iNnminated. This Professor Croukes 
explulned upon šhu snpposition tbnb the air particies re- 
maining; in the tubos are repelled ftom té mesutivo ter- 
minul or “oxthoňo" siihin the tube, and shoot o from ji, 
proeveding Ju straiehé linea, umtil tray oome into collixion 
vit other pazticles or with the walls of the Lubos, ro- 
ducing Neht wherovor the collíslou neenra, When t 
kanstion js sallicient these particles shooting: out from ho 
eaihade meet wii no obstrnotious until they rench tho 
Walls of tho tube, which ate bombardcd by the dying rar 
Holes until hey slíno with a sort oC phosphoreseené Hght, 
whilo tho whole interior of čhe tube totugins dark, 

Thoso oxperitonta havo boen ropraded again and 
for the last ejyhteon yours In selentito Jaboratorioa and 
Ivotnxo-tooms, always xčiting the greatest interest In the 
Wonderřal phenoměna disolosed. But mot until recensly 
Bas it bsen known or suspoctet thut al the time fhore 
Provooding from tho bomharded surfice olher 49s, inet- 
Pablo of exciting víslon, but possassing propertice, and ca- 
Pablo of producing ellocis even more wonderful than any 
that tho Orookes imbr had before shown. Uhab certain in- 
vlsiblo rays existed in the Crookes tuho radiniiona was 
enown about four years ago, but ib remajned for Profossor 
čntgon 1o demonstrate the remarkalle properties which 
Últey possess, Jo foumd that a pioco of onrd-bonrd pat 
om one side vritli harium platíno eyonide was Ilumin 
hou hold near tho excite (rookvs the, aud ia! 
painted surface was egusliy well iuminated, wbciher it 
or to reverse side nl the card -boud was presented to 
the tube, Ho further found that when úho whole tmho wa4 
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covered with blok paper, so that no rays af- 
Žvetiny the eye could emerge, te painted soroon 
was afill illuminated, amd fursher voty that the 
iltumination romalned visible wben a board am 
nel thiok, w bool of a thousand pagos or 4 
plate of hard rnbberiras Interposed between te 
tnle amd sercen, 

Om the contrary, he řormd Chat g£lnss, thin 
pieces of metal, He hones of (he Ind, more or 
Jess stopped thó rays, ud so cast shadow, TE 
must have been a startling imago tliat neb Pro- 
fossor Iůntgen's oyo when first ho placed his 
hand in the path of the raj, and st upon ho 
soreeu a hony skeloton hand wish ouly a faint 
outline of Ales and cartiluse. Jó was a start“ 
Jing oxperimouí to me, after I had rend ull tho 
accounts of Professor Róntzon's work, od knew 
wiiat to oxpoct, pheu I first saw ihe siadow 
ať my own hand upon the iinoresoont soroen, 

shows the sppoaranco of sneh a shadow. After dom- 
onstrating In this wa tle transmission novvors Of vatlous 
snbstunču, Professor Itěnteen tried čho elřect of the rars 
upon the photographic plate, nd found i£ possible to 2x 
diere the imagos lab le had seem upon tho fnoroscené 
Boroen. 

Fig. 1 will show hos to rosults are obtained, A jsa 
galvanio battory, B is a Ruhutkor? indnotion eoil, © is © 
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Grookes tubo, und. D is the nlate holder oontnining tbé 
sensitive plate, 

The battery prodnova a Low-tension haemless omrrené Hhnt 
is rapřdly closed and broken at the indnotiou cil, bich 
žrameforms 16 into a high-tenston ontrent cupable of pro 
duciug olectrio sporka, and giving oxoseding)s psinínl jf 
not fazal oleetrle shoes, | Wires convey this bigh-tensiou 
euerent from the ooil to tho terminals of the Croukes tnbe, 
where sho Rěntgon mays are prodneed whonover thu ourent 
is tnrned on. Im O pure he plate-holdoz 18 showu ouly 
A fow inches [tom tho the, wheré ide ofeci of the rays i5 
stron, 

Fig.8 shows a goldáshy with al) his senles and lesk on, 
Tie Žine of his spíme is lenuly visible and any of the in 
mer ovgams of his body ca be rleariy scen, and iho skok 
ou comes oub very elaarly, beramse te bones are more 
opadns lo these rays tha 18 any Očber parb of tie body, 

Kig. 4 shoe the wing of a pigeon, vyhich js interesting, 
"boeniso while tho ootlie of*tho los is distinetly marked 
úhno řenthers havo praotiumlly disappsared. The hone 
mot only dlou however, bub the thinner parta are 
than the dhioker, Fig 5 shows čho leg and head oč the 
Přsvom, Around tho heud ji is just possible kn mako out the 
Dntlino of the feathers, the seah ja oloavly marked, and all 
ho hones of tho neck aro visible, In like manner the leg 
i interesting: 

ho úrusparenoy oftho Aesh malsoe 15 posstble to show 
ho presonce und looatiom ir ho body of foreign substances 
Ballets, needlos,und bits oř last have alrondy hecm Joenčod 
by means of Róntgen ray photographs, and afterwards te- 
moved hy a surgico] operation, i 

I4 isourions that Le part ofthe eye which is transparent 
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to the Jieht, and tbroush which lighé pasnos to Tenol und 
afleci te optic nerve, i8 nearly opmjue to úhe Rěusgen 
teze, Vlston by meaus o£ lese mys won]d therofure bo 
inipossible, svou i£ the optie nerve wero sonsltivo to then, 

Bud suppose these rays could oxelle vislon, Waxshonld 
weseo?. 1olding a purse betweon the eyo and u Róntgon 
159 souree, swe shonld aco tho coins within Ji, Jí a person 
steppod jm the path of ihe ry we should sec his bony 
skolotou. Wo měst se something of bis intornal 
Organá; perhaps wo eonld 200 his hoart best. A 
broken bone could be seem, sud tbe operašim Of 
aotting it could be watched. | Disonsod bomoš or 
enlarged joints could bo oxamined.  Tuberelos in 
úhe Jungs would bo visible, Hut theso 3hings 
would be visible only when thoy cáine bobvečm 
he nye and tho souroo of ho rays, much as 02 4 
ark night objecis might be visible between som 
amd a caroy dice, 

In daplight objects become vísíblo by means of 
tho light which falls upou tem and is rofločtod 
to dle eye. This hringe onb tbo dotail of tho vis- 
ible sarface. Int the Růntgen ravs are acarecly 
at all reflovicd, and even if úhey produond vision, 
Objects would benome visiblo only as they inter- 
ceptea the raya. Thoy would not be iHlnminated 08 
"Eeyore lumluated by rays of light, and only oui- 
inox; therefore, wonld be aten, Evou Huorescent 
Bodies rrhich appenr Jisht uder ho action ol the Rontzon 
rays nro not really illuinsted, but arorendored Imuinous 
chat is,are made to shine by thetr own light, When bodies 
opadne to he 
rags ato pluvod 
before th tluo- 
reseenb sorvon, 
moroly a shud- 

Ow is seen on 
4. Bo the pho- 


obtained 
only phodovs, 
but dhey are 
mot tha flat (ea 
úuteless slad 
ows oF ho 
"shadow pie- 
tuxes"  ořleu 
inárodnerd as 
an. omtertaln 
zneni ab 50- 
cil © gather- 
ing, wilon tho 
Iděntity oťtho 
person eassing 
the shadow is 
often © impos. 
silo 0 maké 
nb. Few sub- 
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tiroly opague to the Róntzen rays, hence the shudawa of 
tiickor portřous of aw objeví will bo dcopor thau of Lho 
Uiuuer portiona, mel iheshadare bueomes a ehuded picsnro 
$bat may give dorajls oť to surfaces of the objevů, A 
Aěntgen ray shadow of au alumluum medal mar skow to 
design stuwped upon te surface. The shading alfgot is 
well skor in (he bonca of he pigcon, 

But if there are few substances ontiroly opnane to ho 
newly discovered rays, thero appear to bé nona that arr 
entirely transparent, Bye in nír lie rajs appear to bu 
zapidly nbsorled,xo that sn exiremely powerful apparatus 
is reguirud for prodnoing elicels ať any distonce. Air 
secms to bebave towwrd the Ronteen ráza much ws fog bo- 
Ainves to lighé, and if seems unlikoly that ofíeots can bo 
Procurod at úny great distatce, perhaps not more (han on 
Bnndred jset tou the source. 

I would be rash to attempi 10 prodict (he itre oč (he 
Rónbgeu ray. The nsos to wich it may be opplied in 
suxgory have alroudy heen hinted at in this article, Tho 
Hiusparenoy af wood) makes it possjU]e 0 inspert the warle 
of -a cárpenter, and datermino whother tlé work hiddon 
under the oxterinr dulsh hus hoen honestly done, Iliddon 
omupartmonta in adesk or eabineů might uorovonled. the 
contents of a pocking-box might-be aseortalned withor 
opening it, Jiub to sojenie mon zheso razs have a very, 
Sreabinteroat, Whahare they! Are (hey vibrating move. 
menis transmiúti in waves, like Jighů? Are toy portidlos 
shot of řóm sho Croukes inbe and flying with enozmous 
velocity! Theno aro gnestions to be ansiorod. 

When you stand n front nf a Orookes tubu in notion 
thoso Aying pasticles ure streaming throngh your body, 
stopping not at al at yonr clothing, and bardly a all 
oheckad hy sho ilesh, nor whollystopped even by tlie bonga, 
Ahurd=wood board held betwecn From and tio tubo is 
mo prolovšion, Dho streamy pass Lhrougů it mnehorkad. 
Sheess of metal oven do mos wholly stop ihem. The won- 
der of iball is that for nearly twenty yours exporimenlore 
jvith the Orookos tuhé have been plerood tlronch and 
throngh by úheso sabtlo stranms and have never knowa it, 
Do they prodncc any effect as they puss throngh ho hody 
Can they euuse or enro disease t 

It has been proved that toy pase gmite'freely through 
he Ines, but jf tubercnles aro přosont thoy stop ho rays, 
Můgh6 čo ihé toneh of tho lowing ptreams dissipato ho 
"tuboroulosis growth amd rostore hoalth?  Ouestione liko 
dheso aro coming np for solution,und oxporimontors are 
seeking tho answora, Tho study oť the Rintgen rny hna 
Just bozan. What ray not the nexě fov months bring čorth I 


AN “OLD-FIELD" SCHOOL-GIRL.* 


BY MARION HARLAND, 


orarrmR ry. 


FIRE Foggs Hved ou 4 funny little piece of land wedged 
in hojisven wo of the Greeuiield farma, Tie house 
3vás a cabin 0£ Livo rooms, with a stone chimney bnilž on 
"the ontairlo, hm the Fogza bodstvd nit fifty-three childro 
Mad been Dora and bronehé np in it. How thoy lived was 
A partial mystery to the nolphborhood. They raised corn 
And potaloes and little else iu tho ground enolosed by a 
4 worm - fnoo," hui tt was moro tbun suspootod, of rails 
stolen, a few ab a time, from the Greeniield foneas, Au nero 
of wooiland behind ike house wws supposed to fuzuisl 
dhem will fnel,and there were always pigs and ohickens 
ravning vrild, with 4 dozon or 50 children, in the road and 

lelds, 
boy warů poor white folks "ín a county whoro noprly 
orenyboůy was respectablo and woll-to-o. No member oř 
Ae Žimily was over convicted of an offenog that tool biz 
čtu the courte, Thóy might be anspected ofstealing ohick- 
mw pigs, and wood, and even ofrobling a rnoke-houseouca 
dn a dilo, bat nothing was over proved awninsi them. Not 

* Hogan in Ilnrnns Roco Tasum No, 8%, 


one nf them, so far as wa9 known, had over h 
Amd mot ono had over growu rich or roally respcořalhle 

As te Grigsby chldron, neňt and tim, lacl Daga and 
books jn hand, passed she Pogy eabin on sho Monday nor- 
ing tho sehool opened, bo met oná fomr children were iu 
amd nbonž lo yard, Mrs, Pogg, she mistsess OE the honse, 
Stood om fhe porob, hor masioů daughsen wiili two dirty 
babies holding to her skárů, Jeuned nzuinat m coznes of th 
čhimuoy ; a bareřoot boy was chopping sticks upon u log; 
A smaller boy Hryiug to grid his kuifo npon a grind-stone, 
AL stopned what they were doly to slam ně fho sisters 
and brother and the older matrou hailed iren jn o course 
voleč inore ke a naw's čkan o woman's, 

S Goin? P sohool, nit zon 1? 

Deo nodded without halting; Bea walked strajeht on- 
zvaná, hor ohin levo] her white sun-bonno bidiux ber čau, 
To her horror and displeasnre Flea stoppod, and replicd po 
Jitely over bw tumble-dorn fence: 

“Good-morning, Mrs. Pogy! 1 hope you are al) sell to- 


In priáon, 


Tolerable, thank God" said tie old womaw,elhavging 
her tone into a annfiling whine, "Alu son too so fo 
school? Tito teáchor aiv goue by vet 

We like to „be in good timo," rejoined Flea, albbly, 
“Arer't your boys joiny 1? 

4 No, bless vod, honey, © Major Dumeozol wow Toi hon 
£0 ji on the county, au poro follka ain't gab mo tnoney to 
Bay leuchers zribh. Ah well) Th" Almighty, Hr knows! 
"The wesy teacher real spyy, din" he 

Flea Grigsby !* called Bea, over ber skonlder, 

£ long, or PI tell ma wlen I go homo" 

Alea nolícvd hor as Jistle ns she noticed Mrs, Fogpe r- 
mark on ho new teachers epryncsn | Ehe had an idea, and 
Was in a hurry to airit. 4 Major Daneomhe " she ropeated. 
"Could hě loš the ohildren in free i£ he liked *" 

4 Gorrřnly, honey! Io has to nd" word in all (he coun- 
ty. Nobody dar" say kis sous his owa "loss he lots em, 
"Tord! how long? how long? * 

SL am oery well aoguninted with Major Duneorbe“ 
rusheď on Jlča, veith am 3mporisat air, “And rou iny bo 
snre, Mrs. Poge, úhaž TIL speak to him abont your grand- 
dhildren, | Good-morning P* 

She was out of broath when shé ovettovk hor alston, Bon 
Bad walked fast purposely to mako tho others ruu,loyal 
Dov having lojtered behiud with Flon, 

L sbonld think zowi be hamed of vourself, stoppin' to 
talic with poor white folks "long tho road? commeuteů the 
elder sistor, 

Flea smiled mystorionsly I had business rřih Mra, 
Fog" 

S Buslneast Well, T never! 
vit tiiat kind, the Dotter." 

Mrs, Pogg is not a bad womam, Ren," said log, serious- 
1- When you nak hor she is,she always says“ Pretty 
well, thank Čod/ Just Jike Mre. Blton iu Anna Ross. I 
čhink aho is a very přons person, and it is 10% ber fan] (hat 
she is poor, Latopped in the poze ouče When ič was rain- 
ing, and slo talkod a grono doal oboni the trouble slo hud 
Dad, und how mueli slo praved, and soon, TF coald, I'd 
Le a benefnotor to poople like tůat." 

GT think somošimes you "ain't got the Sense jou wer6 
born mřtb, Flea (rgshy. | The idba 0* you donefnotiny any- 
$hiag or anybody !" 

Floss smile was yob moto mystorions. In her lov over 
her now sohome sho saneczed Dov's wm. 

f You rmit and 6001 JTé know—donét we, Dee" 

"Yes dir.r.p 19 sul Deo, stoutly, 

Tle prospeotivo henefactress was still smolling witli her 
seoret when Ley arrived at fhe Sehool-house, The boyszat 
om one sido of the zvom, Úle girls nm 1ho other a narrow 
aisle separating: žhom. Dee dropped into a sent nenr ho 
door; the girls walked well forward and took places vlosg 
to tho ajsle, Tůree minutes forward cho fožcher p- 
Peaced in tho doorway, and Major Duneombo with Dim. 
Whispers and shufline ecasod inatantiy; all oves weru 
ixod upon the wo gentlemeu 49 hoz wónt up bo the top 
o£ the room turning tbore o Ene Lhe sehvol. If 44 all 
awtte proper snd diguied, until the Major, haviůg motioned 
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New York, March 25th, 1896. 
446 8 48 E. Houston Str. 
Prof. Wm. A. Anthony, 
45 Beekman Str., 
N.Y. City. 
My dear Prof. Anthony: - 


Your letter of March 24th has been duly received. | am glad were pleased with the pictures. I 
should have stated that the distances were from 20 to 24 inches with exposures of from 5 to 15 
minutes. 


In regard to reflection by tube, glass or copper, as I told you the other day while I performed the 
experiment, the test did not seem to me anything like as conclusive as the experiment I published 
in the Electrical Review, number before last. | now see that you are right, and the field should be 
uniform at the end of the tube. The first experiment did not show that, but showed a luminous 
circle near the edge on one side. The increased effect inside of the tubular space might have been 
due, I thought, to the fact that the space outside of the tube was less acted upon. It was only later, 
after I conclusively demonstrated the reflection, that I hit upon the plan of using one and same 
plate in a number of experiments. 


Since | have demonstrated the reflection it was easy to magnify the effects upon the plate and | am 
getting some interestin[sic] results. 


Vdo not think that Prof. J. J. Thomson's experiment, as he published it, is conclusive. He is very 
likely working with inadeguate apparatus and might not have been able to detect anything. I think, 
however, that even if he should have had an apparatus capable of producing the effect, it would 
still not be conclusive; but this would lead me too far. 


Your suggestion as to putting the plate in a separate vacuum might lead to some interesting 
revelation. | will keep it in mind, and if | can find time I will try it. 


Sincerely yours, 


The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE 
Spring Park Laboratory, 
Manufacturers of 
Scientific and Electrical Instruments, 
X-Ray Outfits 
Fine Chemicals. Calcium Tungstate Crystals all Sizes. 
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes, 
X-Ray Photograph plate holder for Plate or Bromide Paper. 
38 SPRING PARK AVENUE, 
T. B. Kinraide, Treas. and Manager. 
Jamaica Plain, Feb. 24 - 1897 


Mr. Nikola Tesla; 
Dear Sir, 


We send you a small sample screen made from our Non Phosphorescent Crystals which think is a 
great improvement in the Calcium Tungstate so much in use. We will send you a Fluoroscope (gratis) 
made from the same material if you will kindly let us know what size you prefer, as we should like you 
to give our Fluoroscopes a thorough trial. 


We do this without in any way soliciting you to give us a testimonial regarding them: other than that 
you would naturally make regarding anything you found superior for any special use. If you find our 
screens are better than most others in the market, naturally you would so refer to them and more we 
do not ask or expect. 


Trusting you will let us send you one our Fluoroscopes, We are, Very truly yours, 
Spring Park Laboratory, Mr. T. B. Kinraide 


New York, Feb. 25th, 1897. 
446 8 48 E. Houston Str. 
Mr. T. B. Kinraid, 
38 Spring Park Ave., 
Jamaica Plain, Mass. 


My Dear Sir: - 
Your letter of Feb. 24th has been received. 


Vam naturally interested in every advance and am ready to acknowledge the merit of those, 
whom, in my honest opinion, it is due. But it has been my principle not to make any public 
statements for commercial use, even of my very best friends. If, however, you have any screens 
which you think are better than the old ones, kindly send me one and let me pay for it as every 
other of your customers does. Only on such condition could | possibly accept one. 


I shall be much obliged for any attention you will devote to the matter. 
Yours very truly, 


The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE 
Spring Park Laboratory, 
Manufacturers of 
Scientific and Electrical Instruments, 
X-Ray Outfits 
Fine Chemicals. Calcium Tungstate Crystals all Sizes. 
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes, 
X-Ray Photograph plate holder for Plate or Bromide Paper. 
38 SPRING PARK AVENUE, 
T. B. Kinraide, Treas. and Manager. 
Jamaica Plain, March 15 - 1897 


Mr. Nikola Tesla 
46 Houston St. 


Boston Mass. 
Dear Sir: 


We forward you today one of our Non Phosphorescent Fluoroscopes which we think upon trial 
you will find much superior to the Calcium Tungstate Crystals in general use as there is no 
phosphorescence to obscure or dim the images and the definition of the object is so much more clear 
and sharp. 


We appreciate your attitude when you say that you never make any public statements for commercial 
use even for your best friends. We did not expect or ask you to anything of the kind and fear we but 
poorly express ourselves if our communication was open to that interpretation. 


However, we send you the fluoroscope which you can submit to test and comparison with any others. 
We should be glad to give you as a token of our appreciation of the original work you have done: but 
if you insist on paying for it only do so after you find it is something you want. 


Very truly yours, 
Spring Park Laboratory 
Mr. T. B. Kinraide 

K 


New York, March 21rst, 1897 
446 8 48 E. Houston Str. 
Spring Park Laboratory, 
438 Park Avenue, 
Jamaica Plain, Mass. 


Gentlemen: - 

Your favor of March 15th has been received. Your Roentgen screen has also reached me and I 
have found it satisfactory. | do not like to comment upon its merits in comparison with others and 
only wish to say that I will retain it. Kindly mail me the bill at your earliest convenience. 

In examining the screen | have noted that you have utilized some suggestions. | am not saying this 
in any critical spirit, on the contrary, | am glad you have done so and you are welcome to any 
advantage which may result to you therefrom. 


Should you have any new phosphorescent material | wish you will send me some for trial. 


Believe me to be, 
Yours very truly, 


New York, June 6th, 1897. 


+446 8 48 E. Houston Str. 
Spring Park Laboratory, 


Jamaica Plain, Mass. 


Gentlemen: - 
Ihave up to this moment received no bill for the fluoroscope forwarded to me some time ago. 
As I cannot possibly retain it unless you allow me to pay for it as any other customer would, I would 


beg you to forward me the bill with the least possible delay. 


1 have been satisfied with its performance and, although there are at present better screens in the 
market, | am using it still. 


Yours very truly, 


The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE 
Spring Park Laboratory, 
Manufacturers of 
Scientific and Electrical Instruments, 
X-Ray Outfits 
Fine Chemicals. Calcium Tungstate Crystals all Sizes. 
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes, 
X-Ray Photograph plate holder for Plate or Bromide Paper. 
38 SPRING PARK AVENUE, 
T. B. Kinraide, Treas. and Manager. 
Jamaica Plain, June 7 - 1897 


Mr. N. Tesla 
46 Houston St. 
New York, N.Y. 


Dear Sir 


Enclosed find bill for the fluoroscope as per your reguest. We are getting out a new fluoroscope, 
with detachable screen of a new and improved salt, mounted in Mahogany, and we are waiting to 
have them finished intending to send you one and allow you to choose which you would prefer to 
keep before billyou. However, the exchange can be made at any time? 


Very truly yours, 
Spring Park Laboratory 
K 


New York, Nov. 6th, 1897. 
+446 8 48 E. Houston Str. 


TO WHOM IT MAY CONCERN: 


This is to certify that Mr. B. Hiergesell has been in my employ for six years. | have found him to be 
an honest and diligent workman. 


New York, Sep. 26th, 1898. 
446 8 48 E. Houston Str. 


Mr. E. L. Ovington, 
29 Cortlandt Str., 
New York City. 
Dear Sir: - 


Ihave already delivered three lectures on high potential high freguency currents, as this the 
number of all good things. 


As do not know anything of post mortem arrangements, I cannot supply the necessary 
information. 


Yours very truly, 


4 Newcastle Court, 
Boston, Mass. 
Mr. Nikola Tesla, 
New York City. 
Dear Sir: - 


The writer would appreciate a copy of your circular, the front page of which is reproduced in 
fac-simile in the Electrical World and Engineer of February 6, 1904. 


The writer remembers with pleasure meeting you in your old laboratory at 46 East Houstan[sic] 
Street some few years ago. 


Yours truly, 
Earle L. Ovington 


Dictated. 


256 


The Annual Dinner of the American Institute of 
Electrical Engineers. 


The annual dinner of the American Institute of Electrical Engi- 
meers will be held in the main ball room of the Waldorf-Astoria, 
New York City, Thursday, February 11, 1904, at 7 PM., precisely. 
The guest of honor will be Mr. Thomas Alva Edison, and it is 
expected that an opportunity will be given to meet Mr. Edison at 
am informal reception, at half-past 6. This dinner will commemorate 
the twenty-fifth anniversary of the intro- 
duction of the incandescent lamp, and will 
also celebrate Mr. Edison's birthday. Upon 
this occasion will also be presented the deed 
of gift of the Edison Medal Association, 
which has raised a fund of several thot- 
sand dollars, 

The following guests have accepted invi- 

tations: Mr. Ambrose Swasey, president 
American Society of Mechanical Engineers; 
Dr. A. R. Ledoux, president American In- 
stitute of Mining Engineers; Col, Robert 
Clowry, president Western Union Telegraph 
Company; Mr. George G. Ward, vice-presí 
dent and manager Commercial Cable Com- 
pany; Mr. W. H. Baker, vice-president 
Postal Telegraph Cable Company; Mr. 
John Fritz, founder Bethlehem Steel 4 Iron 
Works; Mr. W. H. Fletcher, president En- 
gineers' Club; Mr. A. B. Chandler, presi- 
dent Postal Telegraph-Cable Company, 

Autographed souvenír menus have been 
prepared containing a colored photogravure 
of Mr, Edison and two original poems pre- 
pared by Mr. R. R. Bowker. The exercises 
will be as follows: Salutatory address by 
President B. J. Arnold; presentation of the 
medal fund and deed of gift by Mr. Samuel 
Insull, chairman of the Edison Medal As- 
sociation; acceptance of same on behalf of 
the Institute by Dr. A. E, Kennelly, of Har- 
vard University, past president; address on 
behalí of the colleges and universities by 
Prof. Cyrus F. Brackett, of Princeton Uni 
versity; address on behalf of the Assoc: 
tion of Edison Illuminating Companies by 
President J. B. MeCall; address om behalí 
of the National Electric Light Association 
by President Charles L. Edgar. 

Mr. Edison has flatly declined to speak, 
but jm response to the toast in his honor has 

ugreed to send from the table a telegrapl 

cknowledgment. It is a great many years 

since he used the key, He will use one of 
the original auad sets built by him for, and 
loaned by the Western Union Telegraph 
Company. The message will be received in 
the banguet hall on a Postal guad of latest 
date by President A. B. Chandler, of the 
Postal Telegraph Cable Company, and will 
then be read to the audience. These ar- 
rangements are in the hands of Mr. C. P, 
Bruch, assistant general manager of the Postal system, 
Barclay, chief engineer of the Western Union system. 
special cable messages and telegrams will also be received at the 
same time 

The seating arrangements provide for the accommodation of eight 
persons at each table. Orders for seats should be sent in at 
once and should be accompanied by cash or check, payable to 
Mr. Ralph W. Pope, secretary. Price of tickets, without wine 
Gentlemen, $7; ladies, $5; admission to galleries, $r. In order to 
secure accommodation, responses should reach Mr. Pope not later 
than February 9, 1904, 95 Liberty Street, New York. Mr. Arthur 
Williams, chairman of the committee on decorations, has made elab 
orate preparations for ornamenting and illuminating the, ball room, 
and the effect will be very pretty and appropriate. 


nd Mr. J. C. 
A number of 
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A Striking Tesla Manifesto. 

We reproduce herewith in slightly reduced fac-simile the first page 
of a four-page cirenlar which has been issued this week by Mr 
Nikola Tesla jn a large sguare envelope bearing a large red wax 
Seal with the initials, “N. T." At the back of the page which we 
reproduce is given a list of 03 patents issued jn this country to Mr, 
Tesla. The fourth page is blank. The third page has a little vignette 
of Niagara Falls and is devoted to auotations from various utter- 
ances of Mr. Tesla. The first of these is rom his lecture delivered 


= 
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IKSLA TOWER, WARDENCLIFFE, LONG. ISLÁNU. 


in 1803 beřore the Franklin Institute and the National Electric 
Light Association, as to transmission of intelligible signals and 
power to any distance without the use of wires. The second auota- 
tion is from his article on the problem of increasing human energy, 
sshich appeared im the Century Mogazine in June, 1900, dealing with 
he same subject, - The third item auotes from his patents, 
nd 640621, dealing with the transmission of electrical 
any duantity to any distance, with transmitting and receiv- 
ing apparatus movable as in ships or balloons. The circular is an 
extremely interesting one. It is most sumptuously got up on vellum 
paper and altogether constitutes a manifésto worthy of the original 
genius issuing it. It is to be gathered from the cireular that Mr. 
Tesla proposes to enter the field of consulting engineership, in which 
he already has enjoved an extensive connection here and abroad. 


"m connection with cts and the 
© © * transmission of energy over a single conductor, 
© © © | woukl say a few words on a subject wbich 
onstantly tills my thoughls, and which concerns the 
welfare of all. [mean insmission of intelligible 
signals or, perbaj to any distance without 
the use of wires. 12m hecoming dily more convinced 
ofthe practicabiity of the schemě; and though I know 
full well that the great majority of scientific men will 
mot believe that: such results cín be practically and im- 
mediately realized, yet 1 think that All consider the 
developments in recent ycars by a number of workers 
to have been such as to encourage thought and experi. 
ment in this direction. My conviction has grown so 
strong that I no longer look upon this plan of energy 
or intelligence transmission a5 a mere theoretica] posi 
biity, but as a serious problem in electrical engineering, 
which must be carried out some day. + * © In fact, 
swhat is there against the carrying out of such a scheme ? 
Wenow know that electric vibration may be transmitted 
through a single conductor. Why, then, not try to 
Avail ourselves of the earth for this purpose? * * + 
Theoreticatly, it could not reguire a great amount of 
emergy to produce a disturbance perceptible at great 
distance, or even all over the surface of the globe. | 
think that, beyond doubt, it is possible to operate 
electrical devices in a city, through the ground or 
pipe system, by resonance from an electrical oscillator 
located at a central point. But the practical solution 
of this problem woukl be of incomparahly smaller 
benefit to man than the realiz Boot 
transmitting intelligence or, perhaps power, to any dis- 
tance through the na environing medium. Proper 
apparatus must first be produced, by means of which 
he problem can be attacked, and I have devoted much 
hougňt to this subject 1 am firmly convinced that i 

one, and hope that we shall live to see it 
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Electrical effects of any desired character and of 
intensities undreamed of before are now easily producihle 
by perfected apparatus of this kind « 1 have 
Produced electrical discharges, the actual path of which, 
from end to end, was probably more than one hum. 
dred feet long; but it would not be difficult to reach 
lengths one hundred times as greal. 1 have produced 
electrical movements occurring at the rale of approx- 
imately one hundred thousand horse-power, but rates 
9í one, five, or ten million horse.power are easily 
practicahle. In these experiments effects were devel- 
Oped incomparably greater than any ever produced 
by human agencies, and yet these results are but an 
činbryo of what is to be, That communication with- 
(out wires to any point of the globe is practicabie with 
Such apparatus would need no demonstration, but 
through a disčovery 1 made I obtained atsolute 


čarih hus rel, In place of am echo I have obained 


UNITED STATES PATENTS GRANTED TO NIKOLA TESLA 


334823, 
335,786 
335,787 
336961 
336,962 
350,04, 
359.748 
381,968 


381,969 


390,820 
396,121 
401,520 
405,858 
405,859 
406,968 
416,102 
416193 
416194 
416,195 
417,794 


447920 
454622 
455,067 
455.068 
455,069 
459,72 
462418 
464,66 


487,796 
511,559 
$11,560 
511915 


514972 
514973 
547,900 
524,426 
555190 
568176 
568,177 
568,178. 
568,179 
568,180 
577,670 
577671 
583,953 
593138 


609,250 
609251 
611,719 
613,735 
613,809 
645,576 
649,621 
11,865 
685,012 
685,953 
685,954 
685955 
685,956 
685,957 
(685,958 
„188 


Excerpts from Leland Anderson Collection on Nikola Tesla 
Detre Library and Archives, Senator John Heinz History Center 


OVINGTON MANUFACTURING COMPANY 
METROPOLITAN BUILDING, 1 MADISON AVENUE 
NEW YORK CITY 


Ovington 
ELECTRO-THERAPEUTIC 
APPARATUS 


TELEPHONE CONNECTION 


April 12th, 1906. 

Mr. Nikola Tesla, Waldorf Astoria, 
New York. 

WHOLE TESLE 

Dear Sir:- 


The writer has learned that you contemplate putting on the market, shortly high freguency 
apparatus for X-Ray and therapeutic purposes. We make a specialty of High Freguency machines, 
and write to ask whether you would be open to a proposition whereby our Company should 
undertake the selling, or perhaps the selling and manufacture, of your machine. The writer had the 
pleasure of meeting you some years ago at your laboratory, 446 East Houston Street, and he 
should like to have the pleasure of renewing the acguaintance. If you are in the neighborhood of 
the Metropolitan Building, I should be glad to see you at any time, or if you will make an 
appointment with me, I shall be pleased to call upon you. 


Yours very truly, 
OVINGTON MANUFACTURING COMPANY. 


ELO-N. 
Earle L. Ovington, President 


Copy. 


TESLA LABORATORY, 
Wardenclyffe, Long Island, N. Y. 
April 23, 1906. 


Ovington Manufacturing Co., 
1 Madison Ave., New York City, N. Y. 


Gentlemen: - 


Your letter of April 12" addressed to Mr. Nikola Tesla was duly received, but he was unable to 
reply as he had been afflicted with a bad cold since sometime. 


He instructs me to write you that he would be very interested to receive a definite 
propositions from you. Will you not be kind enough to send him also copies of your catalogue 
illustrating the articles you manufacture and copies of your patent specifications covering the 
same, to his above address. 


Yours very truly, 


130 W84St 
New York 
Mar 25, 1910. 


Mr. Nikola Tesla, 
Waldorf Astoria, 
N.Y. 
Dear Sir: - 

Vam going to Boston where I am eguipping a small laboratory to carry on some research 
work. As leave in a few days I write to ask if you will make an appointment with me to discuss a 
certain matter before | go. | have phoned several times but you have been out. 

You may perhaps have heard of my lectures on high freguency at various electric shows. 


Looking forward to meeting you with great pleasure, | am, 


Very truly yours, 
Earle L. Ovington 


165 Broadway, New York, 
March 26", 1910. 


Earle L. Ovington, Esg., 
130 W. 84" St., 
New York, N.Y. 
Dear Sir: 
Replying to your favor of March 25" just received, | wish to say that I will be glad to see you 
at your convenience, if you will call at this office. Your telephone messages have been transmitted 


to me but | was unable to call you up for want of time. 


Yours very truly, 


FREDERICK F. STRONG, M. D., 
ELECTRO-THERAPEUTICS, 
AND PATHOLOGICAL EXAMINATIONS. 
BOSTON, MASS. 


176 Huntington Ave. Sept 27.1898. 


Mr Nikola Tesla, - 
New York City. 


My Dear Sir,- 


Itrust you will pardon the liberty I take in writing to you, but | am very anxious to have your 
opinion in regard to certain matters. For the past three years | have been engaged in a clinical 
study of the Tesla High-freguency currents in their application to the treatment of disease. Apostoli 
and D'Arsonval have done some work in this line with very remarkable results, especially in 
rheumatic conditions. Their current was derived from a Tesla coil excited by the discharge of a 
static machine with suitable condensers. They employed a current capable of giving a spark of from 
1 to 2 cm in air. My researches have differed, in that | have employed an apparatus of my own 
design, consisting of a large transformer, condenser in oil, and Tesla coil, the spark gap being a 
revolving metal plate studded with wings which move past a stationary ball. |employ a 104 valt 
incandescent current, and obtain a spark about 6 in long from my Tesla coil. 


I have recently seen a machine of a novel character, and have made one like it. It is the best "X-Ray 
machine" | ever say, and | am anxious to know whether it would have a similar therapeutic effect 
to the machine that I have been using. A patent has been applied for on the apparatus, and I 
should be glad to have your opinion as to whether there is anything patentable about it. It consists 
of a small spark coil wound with a pound or two of No 20 wire: this is in two sections: the extreme 
ends of the sections are connected directly to the 110 v direct incandescent current, while the two 
inner ends of the sections are attached to an Interrupting device consisting of an eccentric iron disc 
which is made to revolve by the magnetism of the core of the coil. This disc bears two studs which 
come in contact with a short bar, which, when at rest, is held in contact with a post provided with a 
platinum terminal. This contact is broken every time a stud hits the end of the bar. The coil ends 
are connected, one to the spring bar, and one to the post. The current is broken in such a manner 
that the iron disc revolves rapidly on the principal of a simple motor. A mica condenser is 
connected around the break to absorb the current generated by the self-induction of the coil. This 
condenser is provided with a discharging circuit consisting of a Tesla primary formed by 5 layers of 
copper foil 1 inch in width: the coil being 1 foot in diameter. A spark gap is included in the circuit 
consisting of two copper plates a short distance apart. 


The Tesla secondary consists of a disc 1 foot in diam, and a guarter of an inch thick, and is formed 
of a pound of no.36 wound and embedded in paraffin. The spark coil draws half an ampere and the 
Tesla coil gives sparks six inches long. To me the idea was entirely new, and I should be glad to 
know if it is patentable. The current in the Tesla coil is uni-directional, and the sparks are 
synchronous with the breaks of the spark coil circuit. The current is harmless: one can draw six 
inch sparks from the positive pole without injury, while scarcely any spark can be drawn from the 
negative terminal. The makers claim that it gives an oscillating high-freguency current, but it 


seems to me that the freguency is the same as the number of breaks in the spark coil circuit. 
Passing the hand in front of a Crookes tube excited by the machine gives a succession of images, as 
is the case with an ordinary Rhumkorff, and this suggests to me that the freguency is low. Will you 
kindly give me your opinion on the following points. 


What has been your experience in regard to the curative power of high-freguency currents? 
What are the reguirements of such a current, in order to be of value medically? 


Would the above-described machine give therapeutic results similar to those given by an 
alternating machine, such as the one | have described as having use for medical purposes? 


If the apparatus just described a true high-freguency coll, or am I right in supposing the freguency 
to be low? (the voltage of the current used to charge the condenser is only 3000) 


If you can find time to answer these guestions you will confer a great favor upon me, and aid me 
greatly in my researches. |trust I may have the honor of meeting you personally at some future 
time. Trusting that you will pardon me for my freedom in asking for Information and trusting that I 
may hear from you soon, | remain 


Very respectfully, 
Frederick F. Strong 
4176 Huntington Ave Boston 
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New York, Oct. 4", 1898. 
446 8 48 E. Houston Str. 


Mr. Frederick F. Strong, M. D., 
176 Huntington Ave., 
Boston, Mass. 


Dear Sir: - 
Your favor of Sep. 27" has been duly received and contents noted. 


Ido not see any patentable feature in the arrangement shown in your sketch. There is a self- 
induction coil provided to charge a condenser, and the later discharges through the primary of an 
induction coil, a scheme which is now well known. As to the mechanical details of the break, they 
are likewise not novel. 


The coil would be very much improved by doing away with the spark gap, in which there is 
necessarily a certain amount of energy consumed. 


I cannot give you any idea of freguency, as I do not know the capacity of the condenser and 
the self-induction of the primary coil, through which it discharges. It might be from, say, twenty to 
two or three hundred thousand per second. What you see there when moving the hand in the 
light of a vacuum tube, are the fundamental interruptions of the break, but each of these may 
again consist of a great number of superimposed and guick vibrations. It is evident, however, that 
since there is a spark gap in the path of the condenser current, these vibrations die out very guickly 
and their effect is very small. 


Although I have experimented a great deal with high freguency currents, I could tell you little as 
to their effect upon the body from the standpoint of a physician. In a paper which I have 
forwarded to the recent meeting of the Electro-Therapeutic Society | have dwelt on the subject, 
and you might find in what I have said one or two items of interest. 


The currents obtained from the machine you to are very sudden, and I should say that they 
would be less suitable for certain electro-therapeutic uses than a machine giving sinusoidal 
currents; at least, it is generally believed the latter currents are preferred for medical purposes. I 
do not know exactly how that idea originated, but I think it is very likely that it followed from the 
observation early made, that a greater number of energy can be passed through the body of a 
patient when the currents are harmonically varying than when they are sudden. 


In connection with the subject it may interest you to know that I am just bringing out 
instruments of a greatly improved design which will, in all probability, fill a much needed want. I 
hope that soon you will be able to procure such an instrument, if you so desire, and | have no 
doubt that you will be satisfied with its performance. 


Yours very truly, 


The Electrical Engineer. 
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High Freguency Oscillators for Electro-therapeutic 
and Other Purposes. 
BY NIKOLA TESLA 

SOME theoretical possibilities ofered by currems of very 
high freguency and observations which I casually made 
wůjle pursuing experiments with alternating currents, as well 
As the stimulating infuence of the work of Hertz and of views 
boldiy put forth by Oliver Lodge, determined me some time 
during 1889 to enter a systematic investigation of high fre- 
úuency phenomena, and the results soon reached were such as 
0 justily further efforts towards providing the Inboratory with 
c means for carrying on the research jm this particular 
eld, which has proved itself so fruitful since. As a consegnence 
Alternators of special design were constructed and various ar- 
rangements for converting ordinary into high (reguency ctr- 
rents periected, both of which were duly deseribedď and are now 

I assume—familiar. 

One oi the early observed and remarkable features of the 
bígh freguency currents, and one which was chiefy of interest 
tu the pbysician, was thcir apparent harmlessness wich made 
it possible to pass relatively great amounts of electrical energy 
through the body of a person without causing pain or serious 
diseomlort. This peculiarity which, together with other mostly 
mnlooked-for properties of these currents 1 had the honor tu 
bring to the attention of scientific men frst in an article in a 
technient journal jn Febrnary, 1891, and in subsegugnt contri- 
butions to seientific societies, made it at once evident, that theše 
€urrents would lend themselves particularly to olectro-thera- 
pentie uses » 

With regard to the electrical actions in general, znd by ar 
slogy, it was reasonable to iníer that the physiological effects, 
however complex, might be resolved in three classes, First the 
statica), that is, such as are chiefy dependent on the magnítude 
of electrical potential; second, the dynamical, that is, those 
principally dependent on the auality of electrical movement or 
currents strength through the body, and third, effects of a 
distinet nature due to electrical waves or oseiliations, that js, 
impulses in which the electrical energy is alternately passing 
jn more or less rapid succession through the static and dynamic 
forms, 

Most genersily jm practice these different actions are co- 
existent, but by a suitable selection of apparatus and obseryance 
of conditions the experimenter may make one or other af these 
effect predominate, Thus he may pass through the body, or 
smy part ol the same, currente of comparatively large volume 
under a small- electrical pressure, or he may subject the body 
to a high electrical pressure while the current is negligibly 
small, or he may put the patient under the infbence of elec- 
trical waves transmitted, if desired, nt considerable  dístancv 
through space, d 

While ic remained for the physician to investigate the specific 
actions on the organism and indicate proper methods of treat- 
ment, the various ways of applying these currents to the body 
of a patient suggested themselves readily to the electrician, 

As one cannot be too clear in deseribing a subject, a dia- 
grammatic illustration of the several modes of connecting the 
gireuite which 1 will enumerate, though obvious for the m 
jerity, is deemed of advantage. 

The frst and simplest method of applying the currents was 
to connect the body of the patient to two points of the gene- 
rator, be it a dynamo or induction coil. Fig. : is intended to 
illustrate this case. The.alternator G may be one giving irom 
fve to ten thousand complete vibrations per second, this number 
being still within the limit of practicability. The electromotive 
force—as measured by a hot wire instrument—may be from ffty 
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to one hundred vults, To enable strong currents to be pase 


through the tissues, the terminals T T, which serve to establish 
contact wich the patient's body should, of course, be oi large 
area, and covered with cloth saturated with a solution of elec- 
trolyte harmless to the skin, or else the contacts are made by 
imměrsion. The regulation 0í the currents js best efřected by 
means of an insulating trough A provided with two metal 
terminals T“ T“ of considerablc suriacc, one oi which, at least, 
should be movable.- The trough is flled with water, and an, 
electrojytic solution js added to the same, until a degree oj con- 
ductičity is obtained suitable for the experiments. 

When it is desired to use small currents of high tension, 3 
Secondary coil is resorted to, as illustrated jn Fis. 2. I have 

und it from the outset convenient to make a departure from 
the ordinary ways of winding the cojis with a considerable 
number of small turns. For many reasons the physician will 
ind it better to provide n large hoop ži of not less than, say 
three feet in dísmeter and preferably more, and to wind upon 
it a feyw temy nf stout eablc P. The secondary cnil S is easily 
prepared by takini two wenden hnops hh and jei 
sith stilř cariboard. One single kycr 
Amd not too thin at that, will be generally sui 
of turns necessary for the particular use for which the coil is 
intended being easily ascertained by a low trials. Two plate 
of Jarge surface, forming an adjustable condenser, nizy be usevl 
far tie purpose of synchronizing the secondary with the prima 
ešreuit, but this is generally not necessary. In this manser 4 


Bod 


TIGS. 1, 2, 8 AND 4. 


and one which cannot be easily injured. 
be foumd in the perfect 
regulation which is efected merely by altering the distance 
between the primary and secondary, for which adjustment pro- 
vislon should be made, and, furthermore, in the ocenrrence of 
harmonics which are more pronounced in such large coils of 
tbjek wire, situated at some distance from the primary, 

The preceding arrangements my alro he used with alternat, 
img nr interrupteul peenliar 
properties of high fregency currents make it possible to apply 
the latter in ways entirely impracticable with the former 

One of the prominent characteristics of high Íreguency or, 
to be more general. cí rapidly varying currents, is that th 
pass with dificulty through stout conductors of high selí-induc- 
tion, So great is the obstruction which self-induction offers to 
their passage that it was found practicable, as shown in the 
early experiments to which reference has been made, to main- 
tain differences of potential of many thousands of volts between 
two pojnts—not more than a few inches apart—0í a thick cop- 
per bar of inappreciable resistance. This observation naturally 
suggested the disposition illustrated jh Fig. 3. The source af 
high freguency impulses is in this instance a familiar type of 
translormer which may be supplied from a generator G ol or- 
dinary direct or alternating currents, The transformer com- 
prises a primary P, a secondary S, two condensers C C which 
are joined in series, a loop or coil of very thick wire L and a 
€irewit interrupting device 07 break b. The currents are derived 
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irom the loop L by two contacts c c one or both of which are 
Capable of displacemen: along tbe wire L, By varying the dis- 
tance between these contacts, any diference 0f potential, from 
a few volts to many thousands, is readily obtained on the term- 
inals or handles T T, This mode oi using the currents is en- 
tirely sale and particularly convenient, but it reguires a very 
uniform working of the break b employed for charging and 
discharging the condensor. 

Another egually remarkable feature of bigh freguency in- 
puises was found in the facility with which they are transmitted 
through condensers, moderate electromotive orces and very 
small capacitics being reguired to enable currents oj consider- 
able volume to pass, This observation made it practicable to 
resort to a plan such as indicated in Fig. 4. Hero the connec 
tions are similar to those shown in the preceding enso, except 
tt the comdensers C C are joined in parallel. This lowers the 
Iregnency of the currents, but has the advantage of allowing 
the working with a much smaller difference of potential on the 
termin e Since the Intler ix tie chicf les 
of expense of such apparatus and since its price rapidly in- 
ereases with the number of turns reguired, the experimenter will 
find it generally cheaper to make a sacrifce in.the freguency, 
which, however, will be high enough for most purposes, How- 
ever, he only needs to reduce proportionately the number of 
Harns or the jength of primary p to obtain the same freguency 
as belore, but the economy of transformation will oe somewhut 


reduced in su doing and the brenk b wili regnire more attention. 
The secondary S* of the high freumency cil has two. meta 
plates t t of considorable surface connected to its terminals, 

the current for use is derived from two similar plates t v 
Proximity to the former, Both the tension and volume of the 
€urrents taken from terminals T T may be easily regulated and 
n a continuous manner by simply varving the distance between 
the two pair of plates tt and v Y respectively, 

A facility is also afforded in this disposition or raising or low 
ering the potentia) of one of the terminals T, irrespective of 
the changes produced om the other terminal, this making it 
Possible to cnuse a stronger action on one or other part of 
the patients body, 

The physician may find it lor some or other reason conve- 
nieat to modify the arrangements in Figs. 2, 3 and 4 by con- 
necting one terminal of the high freguency source to tie ground, 
The effects will be jn most respects the same, but certain pecu- 
Harities will be noted in cach case. When a ground connection 
is made it may be of some consegucnce which of the terminals 
of the secovdary is connected to the ground, as in high fre- 
mmency discharges the impulses of one direction are generally 
Wreponderating, 

Among the various notewortby features of these currents 
there is one which Jends itselí especially to many valuable uses, 
Iris the facility which tbcy afford for conveying large amounts 
of electrical energy to a body entirely insulated jn space. The 
practicability cí this method ol energy transmission, which 18 
Already receiving useful applications and promises to become ví 
great importance in the near future, has helped to dispel the old 
Motion assuming the necessity of a returm circuit for the con- 
veyance ol electrical energy in any considerabie amount. With 
novel appliances we are enabled to pass through a wire, entirely 
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čonvey through the 
body. This mo 

ical treatment ajpxůrs to me to offer the greatest possibili 

the hands of the physician. The effects produced in this m: 
possess features entirely distinct from those 

€urrenis are applied in ony of the before mentioned or si: 
ways. 

The cireuit connections as usually made are illustrateď schem- 
atically in Fig. 5, which, with reference to the diagrams baiore 
shown, is seli-expianatory. The condensers C C, connected in 
Series, are preierably charged by a step-up transformer, but a 
bigh treguency alternator, static machine, or u direct current 
generator, if it be of suficiently high tension to enable the use 
Sí small condensers, may be used with more or less snccess. The 
primary p, through which the high freguency discharges of the 
Kondensers ore passed, consists 0f very jew turns of cable of 
As low resistance as possible, and the secondary s, proferably 
AL a nee fromí Une primary to iaeilitate free uscillntiou, 
has one of its ende—that js the one which is nearer to the pri- 
mary—connected to the ground, while the other end leads to 
am insulated terminal T, with which the body of the patient 1s 
connected. It is of importance in this case to establish syn- 
chronism between the oscillations in the primary and secon- 
dary cireuits p and s respectively, This will be as a rule best 
effeeted by varying the selí-induction of the circuit includink: 
the primary loop or coil p, for which purpose an adjustabie 
Selinduction © is provideď; but in cases when the electro- 
motive force of the generator is exceptionally high, as when 
A static machine js used and a condenser consisting ol merely 
two plates offers suficient capacity, it will be šimpler to attain 
the same object by varying the distance of the plates, 

The primary and secondary oscillations being in close syn. 
ehronism, the pojnts ol highest potentia) will be on a part 04 
terminal T, and the consumption of energy will occur chicfy 
there. The attachment of the patients body to the terminal 
will in most cases very materially affect the period of oscillation 
in the secondary, making it longer, and a readjustment of the 
primary circuit will have to be made in each case to suit the 
Capacity of the body connected with terminal T. Synchronism 


should always be preserved, and the intensity of the action 
varied by moving the secondary coil to or rom the primary, 


as may be desired. I know o no method which would make 
it possible to subject the human body to such cxcessive elee: 
trical pressures as are practiceble with this, or of one which 
would enable the conveying to and giving of from the body 
Without serious injury amounis of electrical energy approximat- 
ing eve in a remote degree those which are entirely practicablc 
when this manner of applying the energy is resorted tu. This 
is evidently due to the fact hat the action is chiefy suporficial, 
the largest possible section being offered to the transfer of the 
€urrent, or, to say more correcily, of the energy. With a very 
rapidly and smoothly working break I would not think it im- 
possible to convey to the body oí a person and to give of into 
the space energy at the rate oí several horse power with im- 
punity, while a small part of this amount applied in other ways 
Could not fail to produce injury. 

When a person is subjected to the action of such a coil, the 
Proper adjustments being carefully observed, luminous streams 
re seen in the dark issuing from all parts of the body. These 
Streams are short and of delicate texture when the number of 
breaks is very great and the action of the device b (Fig. s) 
free of any irregularitics, but when the number of breaks is 
small or the action ol the device imperieci, long and noisy 
Streams appear which cause some discomlort. The physio- 
logical effects produced with apparatus of this kind may be 
graduated from a hardly perceptible action when the secondary 
s at a great distance from the primary, to a most violent one 
when both coils are placed at a small distance. In the latter 
Case only a lew seconds are suflicient to cause a feeling ol 
Wwarmeh all over the body, and soon after the person perspires 
freciy. I have repeatedly, in demonstrations to friends, ex- 
posed myselí longer to the action of the oseillations, and each 
time, after the lapse of an hour or so, an immenze fatigve, Of 
which it is difficult to give an idea, would take hold of me. It 
Was greater than I experienced on some occasion: after the 
most straining and prolonged bodily exertion. I could scarcely 
make a step and could keep the eyes open only with the greatest 
dificulky, I slept somndly afterward, and the after-cífect was 
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sertainly beneficisl, but the medicine was manifestly too strong 
to be used ireguently, 

One should be cautious in performing such experiments for 
more than one reason, At or near the surface of the skin, where 
the most intense action takes place, various chemical products 
are formed, the chief being ozone and nitrogen compounds, 
The former is itselí very destructive, this feature being illastrated 
by the faet that the rubber inslation ol a wire is destroved so 
amickly as to make the use of such insulation entirely imprac- 

able. The compounds cí nitrogen, when moisture is presei 
consists largely of nitric acid which might, by excessive appi 
gation, prove hurtlul to the skin, So far, I have not noted in- 
juries which could be traced directly to thiz cause, though on 
Several occasions burns were produced in all respects simil 
to those which were later observed and attributed to the Rontgen 
mays, This view is seemingly being abandoned, having not 
been substantiated by experimental facts, and so aiso is the no- 
tion that these rays are transverse vibrations, But while inves- 
tigation is being turned in what appears to be the right direc- 
tion, seentific znen are still at sea. This state of things impedes 
the progress of the physicist in these new regions and makes 
the already hard task of the physician still more difácult and 
Wncertain. 

One or two observations made" while pursuing experiments 
with the apparatus described might be iound as dpserving men“ 
třon here. As belore stated, when the oscillations in the primary 
snd secondary cirucits are in synchronism, the points of highost 
potential are on some portion of the terminal T. The syn- 
Ehronism being perfect and the length of the secondary coil 
just egual to one-guarter of the wave length, these points will 
be exactly on the free end of terminal T, that is, the one situated 
farthest from the end of the wire attached to the terminal. If 
this be so and if now the period of the oscillations in the pri- 
mary be shortened, the points of highest potential will recede 
towards the secondary coil, since the wave-length is reduced 
and since the attachment ol one end of the secondary cail to 
the ground determines the position of the nodal points, that is, 
the points of least potential. Tbus, by varying the period of 
vibration of the primary circuit in any manner, the points of 
highest potential may be shifted accordingiy along the terminal 
T, which has been shown, designedly, long to illustrate this fea- 
tre. The same phenomenon is, of course, produced jf the body 
9í a patient constitates the terminal, and an assistant may by 
the motion of a handle cause the points of highest potential to 
shift along the body with any speed he may desire. When the 
action of the call is vigorous, the region of highest potential is 
easily and unpleasantly located by the discomíort or pain ex- 
perienced, amd it is most curious to feel how the pain wanders 
up and down, or eventually across the body, from hand to hand, 
if the connection to the coil is accordingly made—in obedience 
to the movement of the handle controlling the oscillations. 
Though I have not observed any specific action in experiments 

this kind, I have always felt that this effect migit be capable 
0f valuable use in electro-therapy, 

Another observation which promises to lead to much more 

eful results is the following: As belore remarked, by adopt- 

i the method described, the body of a person may be sup- 
jected without danger to electrical pressures vastly jn cxcess 
oi amy producible by ordinary apparatus, for they may amount 
to several million volts, as has been shown in actual practice. 
Nów, when a conducting body is electrifed to so high a degree, 
smalí particles, which may be adhering Armly to ils suriace, 
are torn.off with violence and thrown to distances which can 
be only conjectured, I find that not only rmly adhering mat. 
ter, as paint, for instance, is thrown off, but even the particles 
of the toughest metals are torn of. Such actions have been 
thought to be restricted to a vacous inclosure, but with z pow- 
rful coil they oceur also in the ordinary atmosphere. The facts 
mentioned would make it reasonable to expect that this extra- 
ordinary effect which, in other ways, I have already usefully 
applied, will likemise prove to be oi value in electro-therapy. 
The continuous improvement of the instruments and the study 
of the phenomenon may shortly lead to the establishment of 
novel mode of hygienic treatment which would permit an i 
stantancous cleaning of the skin of a person, simply by con- 
Becting the same to, or possibly, by merely placing the person 
jn the vicinity of a source of intense electrical oscillations, this 
having the cífect of throwing of, in a twinkle of the cye, dust 
or particles of any extraneous matter adhering to the body. 
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Such a result brought about in a practicahie manner would, 
Without doubt, be of incalculable value in hygiene and would , 
be an efficient and time-saving substitute (or a water bath, and 
panicularly appreciated by those whose contentment consists in 
undertaking more than they can accompiish. 

High freguency impulses produce powerful inductive actions 
and jp virtue of this feature thcy lend themselves in other ways 
to tňe uses ví the clectro-therapentist. Those inductive effects 
are either electrostatic or elcetrodynamic, The former diminish 
much more rapidly with the distance—with the sguare of the 
tame—the Jatter are reduced simply in proportion to the dis- 
tance. On the other hand, the former grow with the sguare of 
intensity of the source, while the latter increase in a simple pro- 
portion with the intensity, Both of these effects may be utilized 
for establishing a feld of strong action extending through con- 
Siderable space, as through a large hall, and such an arrangement 
might be suitable for use jn hospitals or institutions ol this 
kind, where it is desirable to treat a number of patients at the 
same time. 

Fig, 6 illustrates the manner, as I have shown it originally, 
in which such a feid of electrostatic action is established. In 
this diagram G is a generator oi currents of very high ireguency, 
C a condenser for counteracting the selí-induction of the circuit 
which includes the primary P of an induction coil, the secon- 
Anry S of which has two plate L £ of Inrge snríace connected 
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to its terminals. Well known adjustments being observed, a 
Very strong action occurs chiefy n the space between the plates, 
and the body of a person is subjected to rapid variations 0f po- 
tentisi and surgings ní current, which prodnce, even at a great 
distance, marked physiologica] effects. In my Arst experiments 
I used two metal plates as shown, but later I found it preferable 
to replace them by two large hollow spheres of brass covered 
with wax of a thickness of about two inches, The cables lead- 
ing to the terminals of the secondary coii were similarly cov- 
ered, so that any of them could be approached without danger 
S[ the insulation breaking down, Im this manner the un- 
pleasant shocks, to which the experimenter was exposed when 
Using the plates, were prevented. 

In Fig. 7 a plan for similarly utilizing the dynamic inductive 
effects of higl freguency currents is illostrated. As the fre- 
auencics obtainable from an alternator are not as high as is 
desired, conversion by means of condensers is resorted to, The 
diagram will be understood at a glance from the foregoing de- 
seription, It only need be stated that the primary p, through 
which the condensers are made to discharge, is formed by a 
thick stranded cable of low self-induction and resistance, and 
Passes all around the hall. Any number of secondary eoils s s s, 
čach consisting generolly oi a single layer ol rather thick wire, 
may be provided, 1 have iound it practicable to use as many 
as one hundred, each being adjusted (or a definite period and 
responding to a particular vibration passed through the pri- 
mary, Such a plant I have had jn use in my laboratory since 
1892, and many times it has contributed to the pleasure of my 
visitors amd also proved itselí of practical utility. On a latter 
occasion I had the pleasure of entertaiming some of the mem- 
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bers with experiments of this kind, and this opportunity I can- 
mot lot pass without expressing my thanks for the interest which 
was awakened in me by their visit, as well as for the generous 
acknowledgment of the courtesy by the Association. Since 
that time my apparatus has been very materially improved, and 
mow I am able to ereate a field ol such intense induction jn the 
Iaboratory that a coil tlirec feet in dinmeter, by careful adjust- 
ment, will deliver energy at the rate 0f one-guarter of a horse 
power, no matter where it is placed within the area inclosed by 
the primary loops. Long sparks, streamers and all other phe- 
momena obtainable with induetion coils are easily producible 
anywhere within the space, and such coils, though not con- 
neeted to anything, may be utilized exactly as ordinary coils, 
and what is still more remarkablc, thcy are more effective. „For 
the past few vears I have often been urged to show experiments 
im public, but, though I was desirous to comply with such re- 
Guests, pressing work has so far made it impossible. These 
advances have been the rosult 0í slow but steady improvement 
n the details cí the apparatus which I hope to be able to de- 
seribe connectedly in the near [uture, 

However remarkable the clectrodynamic inductive cífecis, 
which I have mentioned, may appear, they may be still consid. 
erably intensified by coneentrating the action upon a very small 
space. It is evident that since, as belore stated, electromotive 
forces of many thousand volts are maintained between two 


points of a conducting bar or loop only a few inches long,- 


electromotive forces of approximately the same magnitude will 
be set up n conductors situated near by, Indeed, I found that 
it was practicable in this manner to pass a discharge through 
a highly exhausted bulb, alihough the clectromotive force re- 
duired amounted to as mch as ten or twenty thousand volts, 
and for a long time I followed up experiments in this direction 
with the object oj producing light jn a novel and more econom- 
cal way. But the tests Jeít no doubt that there was great 
energy consumption attendant to this mode of illumination, at 
east with the apparatus I had then at command, and, finding 
another method which promised a higher economy of trans- 
formation, my efforts turned in this new direction, Shortly 
afterward (some time jn June, 189:,) Prof. J. J. Thomson de- 
úcribed experiments which were evidently the outcorme of long 
investigation, and in which be supplied much novel and interest- 
img information, and this made me return with renowed zeal 
to my own experiments. Soou my efforts were centered upon 
producing in a small space the most intense inductive action, 
amd by gradual iinprovement in the app: T obiained re- 
sules cí a surprising character, For instance, when the end of 
a heavy bar of iron was thrust within a loop powerfully ener- 
gized, a few moments were sufficient to raise the bar to a high 
temperature. Even heavy lumps of other metals were heated as 
rapidly as though they were placed in a furnace. When a con- 
tinuous band formed of a sheet of tin was thrust into the loop, 
the metal was fused instantly, the action being comparable to 
an explosion, and no wonder, for te frictional losses ecumi- 
lated in it at the rate of possibly ten horse power. Masses cí 
poorly conducting material behaved similarly, and when a highly 
exhausted bulb was pushed jnto the loop, the glass was heated 
in a jew seconds nearly to the point of melting, 

When I first observed these astonishing actions, I was in- 
terested to study their effects upon living tissues. As may be 
zssumed, I proceeded with all the necessary caution, and well 
I might, for I had the evidence that jn a turn 0f only a fcw 
inches jn diameter an electromotive force of more than ten 
thousaná volts was produced, and such high pressure would be 
more than sufficient to generate destructive currents in the 
issue, This appeared all the more certain as bodies of com- 
paratively poor conductivity were rapidly heated and even par. 
fially destroved, One may imagine my astonishment when I 
found that I could thrust my hand or any other párt of the body 
srátiím tre Inap and hold út hore with impunity, More than on 
une occasion, úmpelied by a desire to make some novel and use- 
ful observation, I have willingly or uneonsciously periormeů 
an experiment connected with some risk, this being searceiy 
Avoidable in laboratory experience, but I have always believed, 
and do so now that 1 have never undertaken anything in which, 
According to my own estimation, the chances oj being injured 
were so great as when I placed my head within the space in 
which such terribly čestructive forces were at work. Yet I have 
one so, and repeatedly, znd have felt norhing. But I am Srmly 
convinced that there is great danger attending such an experi“ 
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ment, and some one going just a step farther than I have gone 
may be instantly destroyed. For, conditions may cxist similar 
to those observable with a vacuum bulb, It may be placed 
the field of the loop, however intensely energized, and 80 long 
as no path for the current is formed, it will remain cool and con 
Sume practically no energy. But the moment the frst jeebic 
€urrent passes, most of the energy of the oscillations rushes to 
the place of consumption, If by any action whatever, a con- 
ducting path were formed within the living tissue or bomes of 
the head, it would result in the instant destruction of these and 
death of tlie [oolhardy experimenter. Such a method of kill- 
ing, if it were rendered practicable, would be absolutely, pain- 
less. Now, why is it that in a space jn which such violent tur- 
moil is going on living tissue remains uninjured? One might 
sdy the currents cannot pass beczuše of the great self-induction 
offered by the large conducting mass, But this it cannot be, 
because a mass of metal offers a still higher selísinduction and 
s heateď just the same. One might argue the tissues offer 100 
great a resistance. But this again cannot be the reason, for all 
Evidence shows that the tissues conduct well enough, and be- 
sides, bodies of approximately the same resistance are ralšed 
to a high temperature. One might attribute the apparent harm- 
lessness of the oscillations to the high specific heat of the tissuc, 
but even a rough auantitative estimate from experiments with 
other bodies shows that this view is untenable, The only plaus- 
ible explanation I have so far found is that the tíssues are con- 
densers. This only can account for the absence of injurious 
action. But it is remarkable that, as soon as a heterogeneout 
cireuit is constituted, as by taking in the hands a bar of metal 
and forming a closed loop in this manner, the passage 0 the 
€urrents through the arms is felt, and other physiological effects 
are distinetly noted. The strongest action is, of course, secured 
when the exciting Joop makes only one turn, unless the con- 
mections take up a considerable portion of the total length of 
the cireuit, in which case the experimenter should settle upon 
the ieast number of turns by carefully estimating what he loses 
by increasing the number of turns, and what he gains by utiliz- 
ng thus z greater proportion of the total length of the circuit. 
It should be borne jn mind that, when the exciting coil has a 
considerable number of turns and is 0f some Jength, the effects 
of electrostatic induction may preponderate, as there may exist 
A very great difference of potential—a hundred thousand volte 
or more—botween the first and Inst turn, However, these Jatter 
effects are always present even when a single turn is employed, 

When a person is placed within such a loop, any pieces of 
metal, though of small bulk, are perceptibly warmed. Without 
doubť they would be also Beated-—particularly jí they were cí 
iron—when embedded in living tissuc, and this suggests the 
possibility of surgical treatment by this method. It might be 
possible to sterilize Wounds, or to locate, or even to extract me- 
tallic objects, or to perform other operations of this kind within 
the sphere cí the surgeon's duties in this novel manner. 

Most of the results enumerated, and many others still more 
remarkable, are made possible only by utilizing the discharges 
of a condenser. It is probable that but a very ew—even among 
those who are working in these identical Selds—fully appreciate 
what m wonderful instrument such a condenser is in reality 
Let me convey an idea to this effect, One may takt a © 
denser, small enough to go in one's vest pocket, and by ski 
fully using it he may create an electrical pressure vastly jn ex- 
Cesv—a hundred times greater if necessary—ihan any producible 
by the largest static machine ever constructed. Or, he may 
take the same condenser and, using it in a different way, he“ 
may obtain from it currents against which those of the most 
powerful welding machine are utterly insignificant. Those who 
are imbued with popular notions as to the pressures of static ma- 
chines and currents obtainable with a commercial transformer, 
will be astonished at this statement—yet the truth of it is easy 
to ace, Such results are obtajnable, and casily, because the 
eondenser cam discharge the stored energy in an inconceivably 
short time., Nothing like this property is known in physical 
science. A compressed spring, or a storage battery, r any other 
form of device capable of storing energy, cannot do this; it 
they could, things undreamt of at present might be accom- 
plished by their means. The nearest approach to a charged 
Condenser is a high explosive, as dynamite. But even the most 

iolent explosion of such a compound bears no comparison 
with the discharge or explosion of a condenser. For, while 
the pressures which are produced in the detonation of a chem- 
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cal compound are measured in tens of tons per sguare inch, 
those which may be caused by condenser discharges may amount 
to thousands cf tons per sguare inch, and if a chernical could be 
měde which would explode as guickly as a condenser can be 

scharged under conditions which are realizable—an ounce of 
it would guite certainly be sufficient to render useleas the Jargest 
battleship. © : 

That important reslizations would follow from the use of an 
instrument possessíng such deal properties I have -been con- 
vinceč since long ago, but I also recognized carly that great 
dificulties would have to be overcome beíore it could replace 
less perfect implements now used in the arts for the manilold 
transformations of electrical energy. These difňruities were 
many, The condensers themselves, as usually manulacturei 
were inefficient, the conductors wastefu), the best insulation jn- 
adeguate, anč the conditions for the most efficient conversion 
were hard to adjust and to maintain. One difirulty, however, 
tshich was more serious than the others, and to which I called 
attention when I frst described this systemi Oi energy translor“ 
mation, was found n the devices necessarily used for controlling 
the charges and discharges of the condenser, They were war- 
ing in efňciency and reliability and threatened to prove a decided 
drawback, greatly restricting the use of the system and depriv- 
ing it of many valuable features, For a number oj years 1 have 
tried to master this dificulty. During this time a great number 
of such devices were experimented upon, Many of them: prom- 
ised well at first, only to prove inadeguate in the end, Řeluc- 
tamtiy, I came back upon an idea on which I had worked long 
before, It was to replace the ordinary brushes and commu- 
tator segments, by Auid contacts, I had encountered dificulties 
then, but the intervening years in the laboratory were not 
spent im vain, and I made headway, First it was necessary 19 
provide for a cireulation of the Anid, but forcing it through 
by a pump, proved itself impractical, Then the happy ida 
presented jtselí to make the pumping device an integral part 0f 
the cirenit interrupter, inclosing both in a recepiacle to pre- 
vent oxydation. Next some simple ways of maintaining the cir- 
eulation, as by rotating 2 body of mercury, presented them- 
selves. Then I learned how to reduce the wear and Jpsses which 
"till existed. I fear that thee statements, indicating how much 
effort was spent in these seemingiy insignifcant details will not 
čonvey a high idea of my ability, but I confess that my patience 
Was taxed to the utmnost, Finally, though, I had the satisfaction 
of producing devices which are simple and reliable jn their ope- 
ration, which reguire practically no attention and which are 
eapable of effecting a transformation of considerable amounts 
of energy with fair economy. It is not the best that can be done, 
by any means, but it is satisfactory, and I feel that the hardest 
task is done. 

The physician will now be able to obtain am instrument s 
able to fulfl many regnirements. He will be able to use it in 
electro-therapeutic treatment in most of the ways enumerated, 
He will have te facility of providing himselí with coils such 
As he may desire to have for any particular purpose which will 
give him any current or any pressure he may wish to obtain, 
Šuch coils will consist of but a few turns of wire, and the ex- 
pense of preparing them will be auite insignifican. The instru- 
ment will also enable him to generate Rónigen reys ol much 
greater power than obtainable with ordinary apparatus, A tube 
must still be furnished by the manufactuřers which will not 
deteriorate and which will allow to concentrate larger amounts 
ol energy upon the electrodes, When this is done, nothing will 
stand jm the way ol an extensive and efficient application of 
this beautiful distovery which must ultimately prove itself of the 
highest value, nat only at the hands of the surgcos, but also 
of he electro-therapist and, what is most important, of the bac- 
teriologist, 

To give a general idea of an instrument in wich many of 
the Jatter improvements are embodied, I would reler to Fig. 9, 
which illustrates the chief parts of the same in side elevation 
amd partially in vertical eross-section, The arrangement of the 
parts is the tame as jn the form of instrument exhibited on 
former oecasions, only the exciting coil with the vibrating in- 
terrupter is replaced by one of the improved circuit breakers 
to which reference has been made, 

This device comprises a casting A with a protruding slecve 
B, which jn a bushing supports a freely rotatable shaft a. The 
atter carries an armature within a stationary field magnet M 
and on the top, a hollow iron pulley D, which contains the 
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brezk proper, Within the shzit a. and coneentrically with the 
Same, is placed a smaller shaít L, Jikewise ireely movable on 
bali-bearings and supporting o weight E. This weight being 
om one side and the shafts a and b inclined to the verticai, the 
weight remains stationary as the pulley is rotateď, Fasu 
the weight E is a device R in the form ol a scoop wi 
tin walis, narrow on the ené nearer to the pulley and wic 
om the other end. A small guantity of mercury being placed 
in the pulley and the Jatter rotated against the narrow end 0! 
the seoop, a portion cí the fiuid is taken up and thrown in a 
thin and wide stream towards he centre of the pulley, The toj) 
of the larter is hermeticaliy closed by an iron washer, as shown, 
this washer supporting on a steel rod L 3 disk F of the same 
meta) provided with a number of thin contact blades K. The 
rod L is insulated by washers N from the pnllcy, and or the 
wenience of flling in the mereury a small serew © is pro. 
ded, The bolt L forming one terminal of the circuit breakej 
is connected by a copper strip to tne primary p. The other end 
OF the primary coil leads to one of the terminals of the con- 
denser Č, contained jn a compartment of a box A, anather com- 
partmení of the same being reserved for switch S and terminais 
ol the instrument. The other terminal of the condenser is con- 
nected to the casting A and through it to pulley D. When 
the puliey is rotated, the contact blades K are brought rapidly 
in and out of contact with the stream of mercury, thus losing 
and opening the círeuit in guick suceession. With such a device 
it is easy to obtajn ten thousand makes and breaks per second 
and even more. The secondary s is made of two separate cojls 
and so arranged that it can be slipped out, and a metal strip in 
its middle connects it to the primary coil. This is done to 
prevent the secondary from breaking down when one ol the 
teeminais is overloaded, as it often happens in working Róntgen 
bulbs, This form of coil will withstond a very much greater 
difference of potential than coils as ordinarily constructed, 

The motor has both fejd and armature built ol plates, so that 
it can be used on alternating as well as direct current supply 
circuits, and the shafts are as nearly a5 possible vertical, 30 45 
to reguire the least care in olling. Thus, the only thing which 
really regujres some attention is the commutator of the motor, 
but where alternating currents aro alwnys ovailable, this source 
of possible trouble is easily done awey with, 

The cireuit connections of the instrament have been already 
shown and the mode of operation explajned jn poriodicals. The 
usual manner of connecting is illustrated in Fig. 8, in which 
Av As are the terminals of the supply cirenit. L, a self-induc- 
tion coil for raising the pressore, which js connected in serics 
with condenser C and primary P P. The remaining letters 
desígnate the parts correspondingiy marked in Fig. 9 and will 
be understood with reierence to tic Intter, 
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Apolondinu Aled May 6, 1898, 
To all whom dt nuny coneer 

Be it known that I, Taowas B. Kivkatpy, 
of Boston, connby of Suffolk, State of Mass 
ehmsotts, havo invented an Improvement in 
Tndnetion Apparatus, of which the following 
deseription, in connection with the aceompa- 
wying drawings, is a specification, like letters 
om the dxawings representing like parts, 

My invontion isan improved induction ap- 
parátus whereby discharges are made possi 

greater eilicieney, As will moro Filly ap- 
he course ol the Tollowingdesoription 

I will deseribo the details of my invention 
with referenceto the aceompanyingdrawings, 
sylich iHlustrate a preferred fotm of the appa- 
ratus. 

Iu lo drawings, Pigure 1 is a vřew, partly 
dřagrammatie and partly in seetion and plau, 
illnstrating the arrangement o£ tho system 
aeeordiny to my inventiou. Fig. 2 is a top 
plan view of the break. | Fig. Sisa front ole- 
vation thoreof, parts being broken away to 
show the dotnilod construcbion. Fig. 4isa 
view similar to Fig. 2, showing u modified 

orm Uhercof. | Pig.5 is a top plan view of my 
iuproved spark-gap. | Fig. Gshows tho spark- 
ap in elevation, 

Ieretofore there has always been a consid- 
erable amount of waste energy in systems for 
doveloping high potential, and also there has 
Deen au ever-prosení danger of bronkiug down 
and destrovine the apparatus by its own out- 
pat, and accordingly it has been my present 
ainí čo provide a system in which all the in- 
erease of potential which may be developed 
shall bo delivered for use for the translatin 
devices and in which the apparnius is self“ 
containing avd practically indostructible, 

Lot A dosignate a dynamo, battery, orany 
other suitable source of electrical energy. 
From the dynamo the current pusses by con- 
dnetovs ce to 4m indactance device B, each 
conductor aa" having its own coil i D', snid 
evils being prefernbly insulated from each 

5 Óther, as indicated at02, and surroundod bya 
laminatedcorob? © Bachcoilů iswonnd trans- 
vevsely buck and forth mntil tlie opposite ter- 
minadš 6 dř reach the center and are theneo 
eitrrjed to the opposite ends of a condenser G, 
a break DD doing interposed and connected to 
dhe main eondnetors "0" at D6? and the dis- 
ehargo from the condenser being received by 
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[ o translating dovice (herein shown as 4 spe- 
cial induetion-coil E) by means of an anto- 
matic spark-gan (E. 

Each ona of the details of apparatus above 
enumerated as constilutiny my system is o£ 
special constrnétiou nud peeůliar elect in 
úhe systém, whorobý it becomes possible to 
disehargo currenls of considorable strength 
with greut velocity through the pr of 
the coil E, the discharge across the spark-sap 
being of vory great amporage and exceed- 
ingly short and sharp oseillations, 

Referring now to the induetance device 13, 
LDwišl explain that the object oť this device 
isto raise the potential of the current and 
eause all this inoreaso oC potential to pass 10 
1he condenser, proventine any o£ t from dis- 
charging through the dynamo, 

By my device the total potontial is doliv- 
ered only from the forward end of the Wiro 01 
the one toward the condonsor, and also thero 
ison]y one end of the col whieh has high Do- 
tential, This is because the lines of mo 
metie force oconsioned by the flow of tho oloč 
tric euyrent, whieli during said fiow are radi- 
ated. from tho cora or field 0? fall from the 
center aeross all tho turns of wire into the 
periphery as the cireuit is interrupteď, and 
enco máintnin a region of constant magueti 
intensity at the poriphory, effectually check- 
ing all rise of potential at that ond, but leav- 
ing the opposite or ontgoine end free from 
the presence of the Jines of magnetic force 15 
soon as the Droak oceurs,and therefore with- 
out impedance. As soon as ihe enrrent is 
broken the lines of force fall back toward the 
iróu core and leave the central portion of the 
coil free from tho restrnining influence of 
úhose lines of force, smid lines cntiing across 
the snecessivé turns of wire, the eoil being 
left free to permit the induced current of in- 
ereased potentini to flow toward the centor o£ 
the coils or toward that point whieh has no 
magnotie fleld whatover to choko back the 
eurront, thereby permitting the Iatter to rush 
ont nneonfined and unrestrained toward its 
natural outlet; but as the lines o the mag- 
netie fiold are coustantly maintained with 
maximum impedance at (he periphery oť the 
eoil and romain surrounding the pořipheral 
turns nntil the very last moment of the fall 
dno to the break in the cireuit their presenoo 
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there prohibits any possibility of nanilesta- 
tion oč the rise oť the potential in the currený 
at that end of (he coil, so tiatall the inerense 
of potential in the whole coil isobliged to ind 
am outleb [rom Le centor, amd tho edse of out- 
flow from this outlet inereises as the lines o£ 
force fall away from the center, thoreby 10- 
moving their restraining and impeding inftu- 
ence therefrom, 'Dhis will be clear by bear- 
ing iu mind the action which takes place in 
what js commonly called a “choke-coil"— 
7.0., a winding about an iron core, said wind- 
ing being in a Spiral from one end o£ the iron 
to the other, In sucha coil itisobviousthat 
when a current ps 
egmally along tho exten 
and that when the c 
of -force fall di 


o£ ie ontiro ooil 
rent is broken tho lines 
etly in, perpendicular to the 


ore, thereby.entting each turn of the spiral | 


egnally and aš the same Lime, thoreby pro- 
dueřng high pressnre at both ends oť the 
choke: 

same at both ends of the wire, be 
ends are niTected by 
falling lines of force. 

In my eoil the lines oť force do not fall 
egually on all the turns; but thexe js a mění- 
mm intensity at the center and a maximum 
intensity a the periphery, the Intter bejn 
the point of entrance of the current, so thab 
the eurrent duo to selřinduction is always 
free to be drawn off, ns it were, into (he con- 
denser at one end aš fast as it is developed 
and is prevented from departiný at the op- 
posite end, or, stated in othor words, while 
the eurvent from the dynamo is always free 
to flow into the coll for having its potential 
raised the said potential must nil seek its out- 
let at the opposite end oť tho oil, so tbatall 
the enrrent of iko eoil fows therefrom into 
the condenser, whereas in a choko-coil the in- 
duced current may be snid to 00že out at both 
ends, 50 that the benefit is not received of all 
that is dovoloped, 

By my eoil all the lines of force are col- 
lected for entting from the center aeross to 
entire eoil, whoreas in the usual choke-coil 
the lines of force that fall at the center cut 
only the central tnrns, so that in my coil I 
develop all the potential that is possible to 
be developed, 

T rogard it as a new principle to withdray 
the lines of magnetie force away from that 
Dortion of the coil from which the eurront is 
bejng druvu and máintním a nasnotie field 
aw that portion o£ the eoil which recoj vos the 
current. 

Other features of const 
in the evil shown In Fig, 1 


use boli 
the same conditions of 


netion to bo noted 
are that the high- 


potential end of the coil isthat portion o£' 


least resistance, beenuse the central turnsare 


o£ eonrse shorter than the peripheral turns, | 


he resistance in the eoil diminishos ns tho 
potential inereases; also, it wiil bo observed 
that I bave given the magnetic core substan- 


tially the form of a semieircle ht oross-sea- | 


tion, my reason for this form being thaž 


os tho lines of force rise | 


„the potential being necessarilythe | 


thereby the lines of magnetic Čorce are given 
their best radiation or are distributed to the 
best effeet on (he coil, it being understood 
that these lines leave the iron perpendieular 
| to its surface and are gradually bent around 
toward the coil, 

Referring now to the break D, (best shown 
in Figs, 2 and 3,) I journal in a central post 
or boaring the spindle (of an iron plate or 
armature dě, having two or more eceentrič 
edges dř, as elearly shown in Třig. 2, or othor 
provision oť regions of inereasing magnetic 

|attraetion, Mounted on or olleřwise con- 
mectod to rotate thorowith are one or more 
small antifrietion-rolls d, two being herein 
shown mounted at the opposite ends of w Dar 
dě, elamped adjustably on the plate d*, These 
rolls or nterrupters aro proferably of 
[indurated ber. Mounted to extend into the 
1 path of the rolls d" is.an arm (shown as a wire 
| d) carrying a hammer dř to contact with am 
amvil dě om a post d and limited in iis move- 
ment by a fiber stop dl on the ond of an ad- 
dusting-serew d", The wire d' js earried by 
a hub d", loose on a pin d“and held under 
tension by a spring-coil d", Fig, 3, fastened 
at one end to said hub and at its other end to 
a nut dř, carrying an adjusting or sel serew 
d"5, so tlrat by looseniny the set-serow and 
swinging its handle one way or the otherthe 
resistance of the arm d" may De varied. Op- 
posite the surfaces dě I place solenořds or 
eleetromagnets di? d", operated by taps d* 
from the main cirenit entering the solenoids 
ať their inner terminals, so that as the mas- 
meis dí? díš ave energized they attract the 
plate d?, and by ihe increasing pull exerteď 
thereon on uecount of the eceentrie surfaces 
dě they enuso the plate to rotato with a speed 
only cheeked by the striking of the inter- 
rupters d' against tha end of the arm (dř, 
said rolls being placed relatively to the high- 
est points of the surfaces ?, so that they 
ent ořť the current just before said highast 
Points wet opposite the propelling-magnets, 
thereby permitting the momentum of the 
plate or armature d* to earvy said highost 
points boyond the magnets sulieiently to pro- 
vent tho latter exerting any retarding in(In- 
once on the rotation of thé break. | Drefor- 
ablyTmomnttheanviland hammeron a swinu- 
ing Jedge or carrier dř, journaled on the posl 
d, so that I am enabled to regulate the speed 
of the break simply by swinging the carrier 
done way or the other, The same oloet 
may be obtained by shifting tho roll or rolls 
don the plate dž, provided they aro eneriod, 
as preferred, om a bav (, so that they can be 
hifted; butthisadjustment eannot oť eonrse 
take place while theapparatus isin operation, 
and therefore for instantaneous regulation oť 
heapparatus and of thesystem I provide the 
swinging carrier" A movement of the car- 
vřer from righi to let in the diagram enusos 
i the enrrent to be broken before te armatur 
has vcachod its point o£ greatest atbracbiou, 
and as it is moved farther toward the Jeft the 
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pull on the armatnre oxerted by the magnots 
is diminished more and moro and the speed 
ofrotation of the armature is correspondingly 
vednced, thoroby reducing the number of 
breaks and ad the same time lengtheniny the 
time which the cironit of the inductance-coil 
is olosed, his is of great importance, bo- 
cause thereby it results that the dozreo of 
magnotie sataratiou of the core or field b 
may be inereased up to its highest limit, 

T place the arm or sire dě slightly tangon- 
ial to the armature, as will be seen viewing 

s. 2, in order that the rolls d' may strike 
tbe extreme end thereof with least frietion, 
Striking outward instead of sanare against 
he end. 

"Tho mains bí 5, Fig, 1, aré connected, as 
stated, to the break by the condnetors d* bf, 
amd in ordor that the condenser may not dis- 
ehargo baek through the break I interpose in 
theso conduetors a resistance, herein shown 
as consisting of'a fow small turns% The 
disehavge from the condenser will seck the 
Dath of least resistance, and therefore I inter- 
ose just sufliciont resistance at d* to prevení 

d disehargo acting through tho break, but 
mot enouh to render the condenser inoper- 
ativo. One object of this special break is to 


make it possible to get all tho ejlicianc; 


of the indnetnnce apparatus B that thero is, 
his would be impossibe with any usual 
Dreale, for the reason that if a nsnal bri 
were used, sous to give an egaivalent period 
in which tho cirenit was closed, the brush 
would remaiu upon the surface of the break, 
tendine through. the heat or fristion engen- 
dered to aro upon it, so that the condensor 
soud not regoivo the full charge from the in- 
dnetance-coil,bnta portion would be lostupon 
the brenk-snrface. My broak, however, gives 
am absolutely instantanconsbroak,thisbronik, 
moreover, being of oxtromely short duration, 
so tbat in practice T am onabled to leave the 
cireuit closed during thirty-live thirty-sixths 
of (ho period of rotation o£ the break-arma- 
ture, thereby leaving the induerance-ooil B 
all oF this period in which to rise its potoň- 
tal, Itowill be undorstood that astho point 
of highostsakurationof thecoreisnppronchod 
tho discharge into the condenser is much 
groator in volume (an i£ ihe magnotie Inx 
Were not complete, 

In my breale there is not only no chance for 
it fo are, as thore is no surface for it 4o are 
over, but the break itself is so exovedinyly 
anick that there is not ovon a spark at (ho 
time of brealc, but thore is merely oočastou- 
ally a residnal spark npon the elosing of tho 
broak.  Thus I am enabled to avoid ontirely 
theconsiderablo lossoť enorgy horetofore cou- 
sumed by tho break, and I ai onabled by the 
use of this broak, jn connection with tho spe- 
cialinduetanco-coil B,tocharge the condensor 
widlan amperago which has not ben possi- 
Dle in any system herotofore. Also by roa- 
son of (ho spark=gap G, which I will now do- 


seribe, I am onabled to maintain the con- 
denser notion ut the maximum charge and 
without any danger of breaking it down. 

T provide eleotrodes in tho řorm of opposito 
parallel disks g 17, ihe air=wap between whoso 
plane surfaces constitutes the spark-gap, the 
extended aren of these electrodes preventing 
the tendency of tho coudenser to discharge 
until it has reached its maximum ehnrge, and 
also causing the discharge 10 be oxecodingly 
Sudden when it doestako place and the disks 
mot being liable to become unduly heated 
The sparik-gap G constitutos vitually a self 
rocuperati ve orindostructible condenser,nsí6 
wero, tle parallel and preferably plane motal- 
Je surfaces g.9' being the disehargo-snr/ncas 
which discharge tlrough or across the inter- 
vening air-dielectrie. The nir-gap is broken 
(roush when the volřnge ha: i 
clent strain upon the air to rupturo i 
largor the dislksare (he further apartthoy will 
Spark. Ateach discharge of the condenser a 
small portiou o£ these plates is oxidized, to 
Suecessivo -discharges producing: very thin 
oxidation here and there until the entire sr 
faces of the two dísks aro completely oxj 
dized, NReforring to Pigs. č and 6 for the de- 
tails of this spark-gap, i5 will be seon that I 
provide a plarality of posts g?, tbreaded at 
their upper ends und carrying shouldered 
nnts g*, on the shoulders oť which is placed 
ihe top diske g', being held aconvately on said 
shoulders by a spring g' nndor a tension-nut 
G,said nut and spring heingmovmted on the 
reduced ond of a central post 99, over which 
4ho plates p are placed. The opposite plate 
G rests'on a support or table g", provided ou 
dis under side with a plurality of recesses or 
soekets g*, horein showu as three in number, 
wshich receive props or struts ", projectiny 
upwardly from the baso g" of tho instrument, 
"These props 9" me o£ procisely egmal length, 
so that they support the plate g in absolute 
parallelism to its opposite plate j/. Thesup- 
port g' has depending from its lowor side a 
stud gh, which is engaged by tho bifureated 
end g of x lever g"%, pivoted at gl to a post 
6" on the base. By this provision the most 
delicate adjustment is possible simply by 
swinging the lever gš one way or the otler, 
90 as toincline the struts 9? more or loss, and 
thereby inerense or decrease the distance bo- 
úween the plates g 9, the nuts g“ being de- 
pended upon for tho cogrsor ndjustments of 
the plates, 

[have shown the plates g.g' as hollow and 
provided with water-oireulution pipes g" jn 
Order that they may Do absolutely prevented 
from all heating under extraordinary condi. 
tions, 

The indnetion-coil B comprises a prima 
© of Jarga oross-sectional area, capable of m 
ceiving a considerable amporago, tho soeond- 
xy © being wound om the prinějplo expinínel 
in' connection with the coils b 0, so that its 
inner terminal alone has the high-poton 
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diseharge,theothor terminal having compa. 
tively no discharge, Ldo not herein elním 
this induetion-coil, inasmuch as it forms the 
subject of another applieution and is theroiu 
elnimed; norwillI herin farther deseriba the 
dotnils thereof, merely showing this půvtictu- 
Jar oil fov the reason that this is the oniy coil 
known to me which can Dé used For oběnining 
the best results from my system; nor do I 
hterein elním tho special break dovice, nor tie 
Speciatspari- ap, inasmnch ns these form te 
matter o£ othor úpplicatio 
Nos. 691.757 and (91,738, Rled September 24, 
1898, and are therein elnimed, and it will ae 
covdingly be understood that While Uhese par 
Úieular instruments are preferably emploved 
in my system I do mot intend to restrict the 
Iuttertliereto, norotherwisethnn as express 
in the řollovwing olníms. ho conditions that 
are obtained in this system make lt possible 
to disehargo enrrents of enormous strongth 
wjth great velocity throngh the primary, the 
velocity obtažned maiing ir possible to rise 
the potential jn tho secondary cnormonsly, 
and the said potential heing confined to one 
terminal only a rosultiny discharge is ob- 
tained representing the total oť the potentint 
that otkeriise would be manifost at both ter- 
oČ am ordinary cojt, 

-Gap Či8 ndjnsted to the poinboř 
diseharge of (ke condenser ichich jt is de- 
sired the Inttor shonkd maintain, and aecord 
ugly said condenser is automatienlly dis 
charged as often us 1b risos to said point oP 
maximum charge, and 16 can nevor ho over- 
charged, for the reason that (ho spark-zap re- 
mas uvarvin 

"Tho uso of th 


plates'g gf mlkes possibla 
the sndden diseharge o£ tho condenser after 


irhasreached the certnín predetermined point 
mentioned, and snid disehurge is ol great vol- 
me or large amperage and ol a very suddon 
amd abrupb nature, as tho current will not 
Dreale neross the sparlovap until it ennnob 
help doing so, and when it does do 50 the dis- 
Jarge takes place with a minimum hs 
elťeet, not intorřering with the efficiency 
Very rapid and owitli very short and shn:p 05- 
eillátions, inenpable oť being obtained be- 
tween a Dall ov point disehorge-gap and pro- 
dnetivevf vevy gveat rosulis in the secondary. 
"he plates G g ať the 
tho potential at which i5 is desired tho con- 
denser C shall dischavso, and then tbé break 
D is regnlatod to give the volume or ampor- 
age of curront which it is desired shall chige | 
tie condeuser, the lattor being automatically 
diseharged as fregnently s its charge renches 
the predetormined limit to which čhe spark- 
gap has been adjusted. For example, sup- 
posiny that the hroak D is adjusted so as to 
Teguiro the inductanco dovice B to oporate at 


issaturated point,as beforeexplained, Then | 
the number of diseharges of (ho conilenser | 


aoross tho spark-gap during ench flucbnaton 
in the coil B will De mámy more times than if 


gap Gareadjusted bo | 


| the break D were operatiug more rapidly, and 

Nene (he vapidity vf the diseharge from the 

inductiou-coil E is inereased in its eMiciency, 

giving more volume of discharge. 

It must be understovd that the potential 
that is developed in the indnetion-coii 1 is 
mot as great when to platos g jaro brought 
near together asitis when they are fi apavt, 
beennse in the later caso tho condenser 

harge becomes greater necessarily belave It 
is diseharged. By ineroaslug the length oť 
the spark-gap, the speed of the break remain- 
ing the samo, I get an inerease ol potential in 

| thé oseillatov or Iuduetiou-cail 18, and also T 
(may obtain the stme effect without varyiny 
| the length of sparkogap by deerensing the 
peed, ol the break, 
The maximum potential obtainable from 
| the imduetion-coil is when the break is ad- 
| justed to rotate at a speed sullieienbto permit 
| the saturatiou o£ the core D* and the span 
| zp af G is lengthened so tab the condonser 
| is allowed to charge to its full capacity, 
| The sudden openingof the break-gap wide 
enough so that no discharge may take place 
ihorent, but all tho ehargo seeksa much bot- 
ter channel of discharge in the coudensor, 
taking place ns it doesinan exceedingly small 
interval of the period of rotation of tů brea] 
es the indueřanoe-coil 13 volume oť dis 
ze such that it may charge the coudenset 
aconsiderable numherof times before anothor 
break takes place; o, to put this in another 
way, my apparatus enables me to produce 1 
jee from he dovice B of sneh onormous 
volume that te spark-gap G will be called 
upon to automatically discharge the con- 
densera nuniboroť times during the interv; 
of one falling oť tho Jines o£ force in the in- 
dnetauce devico 13. 

Ireganl myselť as tho first to provide an 
indaetipu system capable of aufomatically 
regulating itself so ns to mnintain a given 
disehavge, and I also beliove myselř to bothe 
first to provide an apparatus capablo o£ main- 
úalning said condensor-disoharze nů a given 
amperage, 

The freguency by my systom is praetženlly 
unliuited, inasmuch as 4 plurality oť induc- 
tance dovices B may bo connected independ- 
ently to the break Ď and condenser C, merely 
being arranged to operte oub ol slep with 
| eaeh other, and there will be no danger totho 
eoudonser, for the reason tu the spark-gap 
| G will take eare of all the charge which may 

be delivered to tho condenser, 

My system enables me to use a 
densorand yet withenormous oflicien 

rom, 

While I have horeiu deseribed preferred 
embodiments of my invention, I do not re- 
striet myself thereto. For example, the oloc- 
tromagnels d" d* need mol be used; but in- 
stend thereoť the induetance device J3 may 
be oppositely wound, ús indicated in 
| so tati the cove U" will be proporly lo 
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running tho armatute d*ofthé break, In this 
case I malo the ends o£ the core D" henisphe 

cal, thoreby obtalning the same advautugo 
before expinined in eomnection with thesimi- 
Iarly-shaped surfaces of the coro 0, and tho 
ooils BH G4 will bewound bnekand forth trans- 
versely in tho same manuer as Úte coils db, 
the difřoronce being that in this case (he in- 
ner terminal bocomes the low-potential end 
o£ Une coils for connection to the dynamo and 
1heoutorterminalsare the high-potoutialends 
of the coils for connection to Lie coudenser, 
this form of apparatus, however, not boing: 
so eMeient as the form proviously desoribed, 
for the renson that the outer or longer turns 


Present an jnereased rosistanee to the highor | 


potential, whereas the best effects can be ob- 
tuined, us beťore explained, by prosonting a 
using resistance toan inorensing poten- 


Inasystem ofthokind deseribed, an elec- 
trio eirouit, means inelnding  condenser to 
impress Ihereon a current of high [regmency, 
combined with. means for autonraricaly dis 
charging the conde 
doxrco of charge, and moaus Čor varyjny tho 
muporage charge oČ the condenser, snbstan- 
tiully as doseribed, 

2, In u system of the kind dešoribed, 
Souree of electrical enorgy, and a condonsor, 
combined with a device Cor raising the požen- 
tiaLof the current, meansfor disehargine snid 
raised potential solely in one direction from 
snid dovice, and means for controlling the po- 
tential of snid device, snbstantially as do- 
seribed, 

8. In m system oť the kind desoribed, a 
source uf electrical energy, a break, con- 

amd a translating dovice to recciva 

charge from the condenser, eombined 
wvith means for preveuting the discharge nf 
Ve condenser back trongh the break, sub- 
Stantially as deserihed, 

4. Tn a systom oČ the kind deseribed, tho 
combination with asource of electrical energy, 
a break, and condenser, of an induotance de- 
vice beticen said sourco of enorgy and Cho 
break, said device havinga magnetie coro,and 
eoils in the iniinenoo of said core and wound 
to prosent hish potenfinl at one end and low 
potential at 
theivlow-potential terminals connected totho 
soureooť onerey, and their high-potential 66- 
minals connected to the condenser, and in- 
terrupted by the break, snbstantinily as de- 
seribed. 

5. In a system oť tho kind deseribed, the 
combination with asourceof electrical energy, 
a break, and eoudenser, of an indnetance de- 
vieo botween said source of energy and the 
Vroak, said device having a core producing a 
magnetie field, and coils in tho influence oC 
said fold and word to present high potontial 
at one end and low potential at the otherend, 


ratany prodetermined | 


he other end, said coils having | 


snid coilshaving (heirlow-potentiul torminals 
connected to the source of energy, und thoi 
high-potential terminals conected totho con- 
denser, and interrupted by the break, and 
means to vary the degroe of maznetie sat 

tion of said Held in tůe oporation of the 
tem, substantially us deseribod, 

G. In a system oť the kind deseribed, a 
source ořelertrical energy, a break, amd a 001- 
denser, comhined with means independent oť 
the breik for automatically rogulating tho 
froguency of disehare from said condonser, 
substantially as doseribed, 

7. In a system oť the kind deseribed, a 
source of oloctrical energy, an induofance de- 
Vice for raisine the potential of the current 
1herofrom, snid dovico dolivovine snid poten- 
Úial in one direction only and away from tho 
souree of energy, a break provided with 
meansfor maintaining long intervalsof elosed 
eirenit, and sudden short intervals of brenl, 
a condenser, and an antomatie discharge de- 
vice for snid condenser, substantinlly as de- 
soribed. 

8. In a system of the kind deseribed, a 
source of eleotrienl energy, an induetanve de- 
vice for rising the potential of tho eurrent 
therefrom, said device delivering snid poten- 
tial in one direction only and away from the 
| source oČenergy,n break provided with means 
| for maintaining long intervals oť elosed civ- 
| euit, nud sudden short intervals of break, n 
= means proventing baek discharge 


from the condenserand sparkiugatihe brenl, 
and an automatic discharge dovice Lor snid 
condenser, substantially as deseribed 

9. The combination in an electrical cironit, 
of an induetance-coil huving a core produc: 
ing a magnetic Bold and wound to presout a 
high-potential rogiou at one end and low-po- 
tential region at te other end, the terminal 


šupply beiny at said low-potential region, and 
tie opposite terminal being at said high-po- 

on, said coil having the potentinl 
ihereof decreasing in u constant ratio from 
the oneto the očher terminal, and mochanistu 
for interrupting the said eirenit, said mech- 
anism comprisiny means fov imaintaininu the 
eireuit olosed in periods snflieient to fully 
charge sulď magnetic field, substantially as 
deseribed 

10. An indnetaneo-eoil comprisiue a core, 
and a winding of curront-conduetor centrally 
of said core, said winding being in two coils, 
each havine one termina] adjučent snid core 
and the othor terminal removed from snid 
core, wilh all the windings,oť the cotl located 
between said two terminals, and snid cojl 
having its potential varying per tmrn pro- 
gressively in a coustant ratio throughont its 
length from one terminal to the other ter- 
minal, substantially as deseribed, 

11, In an induetance-coil, a peripheral core 
or mngnotie body, and a winding of enrrent- 
eondactor within the field oť said magnetie 
body, said condnetor being wound to present 


| thereof eonnarted with the sonrce of current- 
| 
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nooessive Inyers of windings snocessi voly | faces are widely distributed abont the coil 
Shortor £rom thé periphery to tho center of | substantially as deseribod. 
the coil throughout the entive length of the | Im testimony whereoť I ave signed my 
conductor, substantially as desoribed, | mame to this specifieatiou In te prosence oť 
12. In an induetance device, a magnetie | two subseribing witnessos. 
core, and a coil ndjacont thoroto, snid 000 TOMAS B. KTNRAIDR. 
presentine euvved snrfaces adjacent the eoil 
eurving fhorefrom in » direction away from 
the eoil, whercby the lines of magnetic force LE, 
10 lesving tho coro perpendieular to said sur- Farppnick L. Exenv, 
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To al whom. i6 mary concern: 

Be it known that I, THOMAS B. KINRAIDE, 
of Boston, county of Suffolk, State o Massa- 
chusetts, have invented an Improvement in 
Electric Breaks, of which the following de- 

ription, in connection with the accompany- 
ing drawings, is a specification, like letters 
on the drawings representing like parts. 

My present application is a division of my 
Spplřonhion, Borial JNo, 670,700, ared "May B, 
1808, 

Electric breaks as horetoforé provided have 
been subject to considerable sparking, which 
is nob only destructive of the apparatus, bat 
is very objeetionable in its effects on the enr- 
rent and system being operated, this being 
especially true of rotary breaks which oporate 
by means of a brush in frictional engagement 
wvitli a rotating surface, Accordingly I have 
invented a break in which thore is no chance 
for arcing, as there is no surface to are over, 
amd also a leading object of my break is to 
provide a means for making an exocodingly 
duick break with a relatively long poriod of 
člosed cirenit, my break rendering it possible 
to rogulate the period of olosed eirouit ac0u- 
matoly, Many considerable advantagos ro- 
sulting from this construotion will oceur to 
those skilled in tho art. 

(The details of construction aud prineiplos 
of operation of my improved break will be 
more fully pointed out in tho following do- 
Soription, reference boing had to the accom- 
panying drawings, in which Ihave ilustrated 
4 preferred embodiment oť my invention, und 
tho Iatter will be moro partieularly defined in 
the appended elaims. 

In the drawings, Jigure 1 is stop plan vew 
of one form of my break. Fig. 2 shows tho 
same in elevation. 

On a snitablo base D, I journal, in a cen- 
tral post or bearing d, a spindlo d of an iron 
platé.or armáture., having two or moro re“ 
ions of vavying mass of magnetic material, 
Norein shown in the form'of eccentricedges 
dě, as elenrly shown in Fig. 1. 

My object is to provide regions of inoreas- 
ing magnetic attraction to codperate with one 
or more suitable olectromagnets or solenoid 

50 dovices:so lovated as to succgssively attract 


these regionsof varying massof magnetic ma- 
terial for rotating the armature, as will -now 
be explained. 

Mounted on or otherwise coúnected to ro- 
tate with the armature U are one -or more 
small antifrietion-rolls.d“, two being herein 
shown mounted at the opposite ends of a bar 
dř, elamped adjnstably on the plate d*. These 
rolls or cirouit-interrupters are preferably of 
indurated fiber. 

Monnted toextend intotho path of the rolls 
dř is an arm, (shown as a wired',) carrying A 
hammor dř fo contact with aň. anvil dě on a 
post d* and limited in its movement by a fiber 
stop d" on the end of an adjusting-sorew dil, 
The wire dř is carried by-a hub d", loose ora, 
pin d" and held under tension by a spring- 
eoil d“, Fig. 2, fastened at one end to said 
huband at itsother end to a nut d“, carrying 
Anadjustingorsetseraw (", so tbat by loosen- 
ing the sot-šerew and swinging its handle one 
way or the other the resistance of the arm d* 
máy be varied, 

Preferably adjacent the poriphory of the 
armature dě I place ntbracting means, heroin 
shown in the form of solenoids or electromag- 
nets i? d"?, connected with the main or other 
source of emrrent by wires d", which enter 
the solenoids at their irfner terminals, so that 
as the magnets dí? G" are onorgized they at- 
tract the armatnreor plate d“, and by the in- 
ereasing pull exerted thereou on account vf 
the occentrio surfacos d they enuse the plate 
to rotate withe a speed onlyjcheeked by tho 
striking ofthe interrnpterš d' against the end 
oťthe arm dř, said rolls beiny placed rela- 
tively to the highest points of the surřáces dě, 
so that they ent off, the enrrent just before 
suid highest points get opposite tie propol- 
Ting-magnets, thereby permitting themomen- 
tum of tho plate or armature dř to carry said 
highest points boyond the magnetssufficientiy 
to prevont the Iatter oxertine any retardiny 
influence on the rotation of the break, 

Preforably I mount thoanvil and hammor 95 
ou a swinging ledge or carrier d?, journaled 
on- tho post d, so that I am enabled to regu- 
late the spoed of th break simply by swing- 
ing the carrier " one way ortho other, he 
sume effect may be obtained by shifting the 104 
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roll or rolls d on the plate d, provided they 
are carried, as preferred, on a bar d*, so that 
they can be shited. This adjustment can- 
nob of course take place while the apparatus 
is in operation, nnd therefore forinstantane- 
ous regiilatioň oť the apparatus I providethe 
swinging carrier d?, 

Armovemenůof the earrier from righbtoleft 
causes thecurrent to be broken before tho 
armature has reached its point of greatest at- 
tračtion, and as it is moved farther toward 
the left the pull on the armature exerted by 
the magňets is diminished more and more, 
and the speed of rotation of tha armatnre is 
eorréspondingly reduced, thoreby reducing 
the number of breaks and at the same time 
lengtheniug the time which tho cireait being 
interrupted is closed, 

I place the arm or wire d* slightly tangen- 
tial to the armatur; as will be seon viowing 


Fig. 1, in order that the rolls d may strike: 


the extromě end thoreof with least friction, 
striking outward instead of sguare against 
theend. Thearm dis connected řo themain 
or branch thorefrom at dř by means of any 
snitablo conductor d", and the anvil dě has 
a connection d“ to the delivery end d*oť the 
cirenit, as will veadily be understood. 

In operation óhe magnets being energized 
aťtract the occentrie surfaces or other vary- 
ing massesoť magnetie material, 80 asto cause 
the armature to rotato over to tho left, Fig. 
1, the cirouit being completed at ď d? nmtil 
the very moment when tho interrupter dí 
strikes the free énd of tho arm dě, whoreupon 
the cirouit is instantáneously broken, and 
as this time oceura slightly before the highest 
points or places of greatest attraction o£ the 
Armature como opposite the solenoids the 
latter are rendered innetivo merely Guring 
the moment when the momentum of the arma- 
Var is carrying the Iatter by the solenoids, 
sousto bringthe region of least magnetic mass 
agnin opposite the solenoids iu position (or the 
lattor, upon becoming active by the making 
again of the cirenit, to renow their pull upon 
the anmutůre, and theroby continae its rapid 
revolution. This action is rapidly repeated 

i ake and break of the instroment. 

to provide opposite solonoids, jn 
r Lo render the device porfectly balanced 
running, although i6 will be un- 
hat variatiousin thisand in all other 
zny inventiou may be made. 

5y tho us6 of my Invention the úime-period 
oť elosad cironit may be made as considerable 
asdesired. With any usual break this would 
be impossible, for the reason that in order to 
give an egnivalent period of closed oireuit 
the brush would of necessity remain upon the 
surface o£ the break so long as to heat frie- 
tionally the surfnces, so as to produce a con- 
stant are, ultimately destroving the break as 

elLas tho oficiency oť the cirenit  In-m 


there is not even aspark at the time of break, 
but thero is merely oconsionálly a residnal 
spark upon tho elosing of the break. 

Having desoribed my invention, what I 
cinim, and desire to seenre by Letters Patent, 
is— 

1. An elecírie break comprising arotating 
member, an electrómagnet, a broak device, 
and means driven by said rotating member 
for interrupting said break device, said ro- 
tating member presenting a snrface of attrac- 
tion to sid magnet eocentric to the centor of 
rotation of said member, substantially as de- 
Sseribed. 

2, An eleetrie break comprising-a rotating 
member, an electromagnet, a break device, 
amd means driven by said rotating memher 
for interrupting sid break device, said ro- 
tating member presenting a surface of attrae- 
třon tosaid magnet eccentrie to the centerof 
rotation of said měrber,and means for vary- 
ing the time oť interruption o[ said break de- 
vice relatively to the point oť highest attrae 
tion of said eccentricsurface,snbstantially as 
doseribed. 

3. An electric break comprising a rotating 
member, an electromagnet, a spring, a break 
device, means to vary tho resistance o£ said 
break device, and means driven by said ro- 
úating member for interrupting said break, 
device, said-rotating member presenting a 
surface of attracšion to said magnet eccentrie 
to the centerof rotation of said member, and 
means for varying the time of interruption of 
said break device relatively to the point of 
highest attraction of said eccentric surface, 
substantially as desoribed, 

4. An electric broak comprising a rotáting 
member having regions of varving mass of 
magnetic material producing regions of jn- 
ereasing magnetic attraction, an electromag- 
net adjacent said rotating member, a break 
device, and an interrupter driven by said ro- 
tating memberfor interrupting the break do- 
vice, substantially as desoribed. 

5.' Am electrič break comprising a rotating 
momber having regions of varying mass of 
magnetic material producing regions of in- 
oreasing magnetic attraction, an electromag- 
met adjacený said rotating member, a break 


I device, andan imterrupteroarried by.said ro- 


táting member for interrupting the break de- 
vice, substantially as deseribed, 

6. An electrie break comprising a rotating 
member having regions of varying mass of 
magnetic material producing regions of in- 
orcasing magnetic atiraetion, an eleetromag- 
met adjacent said rotating member, a break 
device, and a pivoted roll carried by said ro- 
tating member for interrupting the break de- 
vice, substantially as desoriběd. 

7. An'oleotrie break comprising a rotatíng 
member having regions of inoreásing mag- 
metic attraction, an eloctromagnet adjacent 
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for adjusting sid roll on said rotating mem- 
ber, substantially as deseribed, 

8. An electric break comprising a rotating 
member having regions of inereasing mag- 
netic attračtion, an eleotromagnet adjacent 

: Said rotating member, a brenk device, and a 
Dav xed on said rotating.member and pro- 
vided with rolls pivoted thereon at its oppo- 
síte ends'in jine-with and to interrupt said 
bregk device, substantially as deseribed. 

9. An electric break comprising a řotating 
meiiber having regións. of inereasing mag- 
netie attraction, an elečtromagnét adjacent 
said rotating member, a break device, and an 
interrupter carried by said rotatitig member 
for interrupting the break device, said break 
device being mounted on a carrier movablo 
concentrically to said rotating member, sub- 
Stantially as dosoribed: 

10. An electrie break comprisingá rotatíng 
member having rogiona of increasing mag- 
netic attraction, an eleotromagnet adjacent 


said rotatinz momber, a break davice, and a 
revolving interrupter driven by said rotating 
member, said break device ineluding a yield- 25 
ing arm projecting obliguely intotho path of 
said interrnpter, substantially as deseribed. 

11. An'eleetrie break comprising an arm 
carrying a hammer, an anvil opposite said 
hammer, said arm being yioldingly supported 36 
and provided with means for regulating the 
tension or resistance thereof, an interrupter 
for engaging the freo end of sni arm, and 
automatic means operated by the current be- 
ing broken for driving said interrupter, sub- 35 
stantially as doseribod, 

In testimony whereof I havé signed my 
name to this specification in the nrosence 0£ 
two-subsoribing witnessas, 


THOMAS B. KINRAIDE. 


Witnesses: 
Go. H. MAXWELL, 
ALEXANDER C, PROUDFTT, 


No. 623,318, Patented Apr. [8, 1899, 
T. B. KINRAIDE, 
ELECTRICAL SPARK GAP. 
(Anpiienti Sled Sot 24, 1808.) 
No Model.) 
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SPĚCIFICATION forming part of Letters Patent No, 029,318, dated April 18, 1899. 


To all 1uhem, 16 may omeern | 

Be it known that L THOwas B. KTNRAIDE, 
of Boston, county of Suffolk, State of Massa- 
ohusotts, have invented an Improvement in 

Spark-Gaps, of which the following 
deseription, in connection with the accompa- | 
nylng drawvings, is 4 specification, like letters 
on the dravings representing like parts, 

The more recent developmenís in electrical 
matters, and particularly in the line of ex- 
perimental research in connection with static 
electricity, have dovelopeď conditions reruir- 
ing the disehargo of such enormous potentials 
and anperagoasto render the apparatushere- 
tofore provided for such pnrposes insfiieient 
and largoly useless, for the reason that these 
enormous disebarges which the electriciam 
freguently desires to oxperiment or deal with 
very auiekly rendor inoperative or destroy 
such usnal apparatus, 

Aeeoráingly it is the object of my present 
invention to provide a practically indestrueti 
ble discharge apparatus to meet the mora ex- 
neting reguirements ol the present day; and 
to that end I provide a spark-gap which is 
vírtnally self-recuperative and comprises op- | 
posito parallel diseharge-surfaces of consider- 
Ablo aren, which, besides their practically in- 
dostruetible charaoter,postess npmerous very 
importantadvantases, all as will bemore fully 
pointed out in tle course of tho following de- 
failed doseriptlon ol the apparatus, reference 
einghadiolheaccompanýingdrawings,illus- 
trativo 0£ preferred embodiments thereof, 

Tn thodrawiugs, Figure 1 represents jn sido 
elevation a simpleform of my improved spark: 
gap. Fig. 2 is a similar vlow showing a modi- 
lieation. Fig. 3 is a top plan view of the form 
of apparatus shown In Fig, 2, 

While the spark-gap which eonstifutes my 
invention and which I will now desoribe is 
primazidy intended for usein dischareing con- 
densoss, as shown in my application, Šorial 
No. 679.799, filed Any 8, 1808, it will bo un- 
derstood tbatitis notlimited thereto, but may 
bo omploved in various other relations, 

T provide electrades preferably in the form 
of opposite parallel diska g g', the air-gap be- 
tween whose plane surfaces constitutes the 

gap, tho oxtendei area of these elec- 


trodes provontiny the tendeney of the con- 
denser, for example, to discharge until it has | 


jeačiox led Geptemhor 24, 1698. Borial No, 91,758. (No model) 


reached jis maximum charge and also cas- 
ine tho discharge to be exceedingly sudden 
wlien it does tako plnee and to disks not be- 

ing liable to become nmduly heated, 
"The spark-gap eonstibutes virtually a self- 
strnotiblo eondonser, as 


D 
čessive discharges producing 
dation hore and there until the entire st 


| fnces of the two disksare complotely oxidized. 


Snitable means is provided for aceurately ad- 
justing these plates relatively to each other 
And regulating tlieir distance aparb, or, in 
other words, for controlling the resistance oť 
theintervening gaseons diolectrio, and, refer- 
ring to the drawings, whore I havo shown a 
preferred means for aocomplisbing my object, 
Št will be seen that I provide a plurality of 
posts g?, inreaded at their upper ends and 
carrying shouldered nnts 99, on the shoulders 
of which is placed the top disk g'. The op- 
posite plate g resis on a support or table g 
and is mounted Ioosely on a post g", being 
normally held downwardly by a spring g", 
containěd in a hanger or housing g', depend- 
ing from the table g, said spring benring at 
one end against the fanged lower end of the 
hangor g'and at itsothor end bearing against 

a washer g", retained by a sorow j", whose 
head enters u hole or recese m tho plate  Lor 
centering the latter. 

The plate g is provided on its under side 
with a plurality 0 recesses or sockets, hórein 95 
shown as thrče jn number, which receive 
Drops or strats g'“, projecting npwardly from 
the base of the instrument. These props g"! 
are of preeisely ogual length, so that they 
Support tle plate g in absolute parallelism to 
its opposite plate g/. "The supporů g'has de- 
pondins from its lower sido a stud g", which 
is engaged by the bifurentod end g* of a la- 
ver gf“, pivoted at gl to n post g"" on the base, 
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By this provision the most delicate adjust- 
menb is possible simply by singing tlie lover 
"one way or the other, so ns Lo incline the 
struts g" more or less, and thoroby increase | 
or deereaso the distanc botwcen tho platos 
9, tho muts g* being depended upon forthe 
čoarser adjustments of the plates. 

In Pigs. 3 and 31 have showu tlie plates 
G" as hollow and providedowith watér-cireu- 
Ťation pipes gin order that they may be ab- | 
solutely prevented from all heating under ex- 
traordinary conditions, Under usual condi- 
tions, howavor, this provision is entirely un- 
necessary, it boingsuffieient simply to provide 
the plates, as shown in Fig. 1. 

When the adjacent surfaces of the plates 
have become enlirely oxidized, the plates may 
be turned over and theiropposito šidos used, 
and when both sides have boeomo oxidized 
they may be readily removed and scoured ofč 
without destroving any of their adjustmonts, 

My apparatus makes possible tho sněden 
discharge of a condensor after the Iatter has 
reached a certain predotermined point, and 
snid discharge is o£ great volume or large 
amperage and of a very sudden and abrupb 
nabure,asthecurrent will notbreakaeross the 
spark-gap until it cannot help doing so, and 
when it does do so the discharge takes place 
wich a minimum heating effect, not interfor- 
ing with the efficiency, with vory rapid and 
vwičh very short and sharp oseillations inea- 
pable of being obmined betweeu 4 ball or 
point discharge gap. 

The adjustment of the plates relatively to 
each other regulatos the amporage-disehargo 
of the instrument being disohargod. 

Having deseribed my invention, what I 
elaim, and desire to seonre by Letters Patent, 
i 

1. Aspark-gap of the kind deseribed for use 
ina condenser-cireuit,sníd spark-gap present- 
ing ovposite parallel discharge-surfnecs of 
relatively large areas and means Cor regulat- 
ing the discharec distance between said par 
allel surfaces, whoreby a condenser charge 
may beautomatically governed, substantially 
as deseribed. 

2, ho horein-desoribed spark-gap compris- 
ing opposite electrodes presenting parallel 
diseharge-snrfaces, one of said electrodes he- 
ing supported on three or moro struts ořegual 
length, and means for rotatingsaid strut-sup- 
porteď eleetrodo abont its center, whereby i1s 
adjustment may bo varied to and from thé op- 
posite eleotrode, substantially as desoribed, 

3. A spark-gap, comprising two permanent 
large superfieial areas parallel to each other, | 
eonstituting opposite discharge-surfaces, and | 
an inferposed gaseous dielectrie, said dis- 
charge-snrfaces having condenser enpaciby | 


for breaking down the intervening dielectrie, 
amd the latter antomatieally restor: 
newing říself, substantially as dos 

park-gap comprising opposite hollow 
plates or disks having parallel discharge-snr- 
faces, means for regulating the diseharge dis- 
tance heuween said surfaces, atd cirenlation- 
Pipes entering the same, whereby a cireula- 
tion of water may bo maintained for Koop- 
ing ihe plates or distke cool, substautially as 
desoribed. 

3. A spark-gap comprisiug three or more 
posts, shonlders adjustable thereon, a plate 
or disk supported on said shoulders, A second 
Plate below the same, a support therefor, 
three or more upright struts loosely engaging 
said support, and means to rotaté said Sup- 
port about its center, whoreby said struts are 
Simultaneously and similarly moved for va- 
rying the distance aparů of said plates, sub- 
stantially as deseribed. 

6. A spark-gap comprisinga central post, a, 
Pluraliby of supporting-posts, two plates, one 
carried bysaid supporting-posts and theother 
adjacent said eentral post, three or more simi- 
larstrutssupportingsaid lower plate, aspring 
maintaining said struts in propersuppovting 
relation, and means to rotate the lower plate 
om said central post, substantially as de- 
seribed. 

7. A spark-gap comprising a plurality of 

pporting-posts, two plates, the lower platé 
being pivotally mounted, three or more simi- 
Jarstruts supporting said lower plate, and the 
upper plate being supported by said support- 
ing-posts, a leyer pivotally mounted adjacent 
said lower plate and loosely connected there- 
with at its inner end for rotating said plate 
and tipping snid struts, substantially as de- 
Seribed. 

8. A spark-gap comprising a central posta 
plurality of snpporting-posts, two plates, the 
lowor plate being pivotally monnted eoncen- 
trically to said eontral post, a hanger depend- 
ing adjacent said post, 4 spring between said 
post and hanger and engaging the hanger ab 
its lower end and held by the post at its up- 
per end, three or more similar struts support- 
ing said lower plate, and the upper plate be- 
ing supported by said supporting-posts, a le- 
ver pivotally mounted adjacent said lower 
plate and loosely connected therewith at its 
inner end for rotating said plate and tipping 
said struts, substantially as desoribed. 

In testimony whereof I have signed my 
name to this specification in the prosence oť 
two subseribing witnossos, 

THOMAS B. KINRATDE. 

Witnesses: 

Gmo. JI. MAXWELL, 


ALEXANDER Č. PROUDyTr.! 
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COMPLETE. SPECIFICATION, 


Improvements in Electric Spark Gap Apparatus. 


I, Tuomas Bewrox KixnamE, of 38, Spring Park Avenue, Jamaica Plain, iu 
the State of Massachusetts, one of the United States of Amerien, Electrician, do 
hereby declaro the nature of this invention and jn what manner the same js to 
be performed, to bo particularly described and nscertnineď in and by the following 
statement :— 


Tie more recont developments in electrical matter and particularly in the 
Jine of experimental research jm connection with statíc eleotřicity, hax developed 
somditions reguiring the discharge of noh enormous potentials and amporagu ns to 
render the apparatus heretoforo provided for such purposes inoffioient nud Iargely 

s, for tie renson tat these enormoux discharges which the electrician freguently 
Aesires to experiment or deal with very gaickly render inoperative or destroy such 
usual npsparntux 

Aecordingly, it ix the object of my prosent invention to provide a prustically 
i (go apparatus to meet the more exneting reguiromenty of the 
present day, and to that end T provido a spark gap which ik výrtnally self-recupenát 
and comprises opposite parallel discharge surfnces of considerable aren, which, besicl 

r pemctically indestructi ry numerous very important údvan- 

L as will be more folly poimted vat jn the course of tbe following detailed 

deseription of tbo npparattts, reference being har to the necompanying driringe 
illustrative of preforred emboliments thereof. 

In the drawinge, Fig, 1 representx in side elevation a situple form of my improvrl 

23 la aoltallaz vlew shewing a modification. 
3 is a top plan víewof the form of apparatus shewn jn Fig, 3. 

I provide electrodes preferably jn the form of opposite pamllel dises g, g", the air 
gap between whose frame surfaces constitutes the spark gap, tbe extended aren of 
there electrodes proventing the tendency of the condenser (for example) with wbich 
my invention will onlinarily be used, to discharge until it has reached its maximum 
charge, and also enusing the disoharge to bo ozceodingly sndden when it does tako 
plnee, and tbe dísex not being Jiable to become unduly hented. 

Tue spark gap comstitutes virtually a selť-recuperntive condenser, ns ít were, the 
parallel, and preforably plane, metallic surfaces 9, g*, being tha díšohargo surfuces 
wbich discharge tbrovgh or neross the interveníng mir dielectric, "The nir gap ix 
broken tirovgh when the voltage has oxerted a kuficient strain upon the nír to 
roptute it. "Úhe Inrger the dises urey the grenter condenser capacity will they have; 
and konce tbe further apart they will zpark, 

At each discharge of the condenser a small portion of the plates 9, g"; is oxidized, 
the successive disobarges producing very thin oxidation here nnd there until the 
entirv surfaces of the Lwo dises aro completely oxidised, These dises may be made of 
gopper or other suitable conductor materinl, 

Suitable means is provided for acourately ndjusting those plates relatively to each 
other and regalating tlieir distance upart, or, in other wons, for controlling the 
resistance of the intervening gseous dieleotric, and referring to tho drawings, where 
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T have shewn a preferred means for aeoomplishiny my object, it will be seen tbat I 
provide a plurality of posta gč thrended at tholr upper ends and carrying shouldered 
muts gš on the shonlders of which is placed te top tiso 

"The opposite plate g rest« on a smpport or table 9“ and is mounted foosely on a 
post. g, being normaliy hold dowuwardly by a spring 9“ contained in a hongor or 
Kralna depending from the table gé said spring bearing nt one end against the 
Aanged lower end of the hanger g" and at ita other end bearing nga 
retnínod by « serow g9 whosv houd enters a hole or resess in the plate 7 fo 
the later. 

The plate g js provided on ítx undersido wíth a plurality of roces 
horelu shown as three in number, which receive props or struts g'" projestiny upw 
from tho base of ho instrument. 

"These props 9" aro of precisely egial length, so that they support the plate 4 in 
abšotuto parallelism to its opposite Plato 9 

"The support 9“ has depending from its lower side a stud gh which is engaged by 
the bifarcated end g'ž ofa lover 9" pivoted at g!"to a pošt g" on its base, 

By this provision tbe most delicate adjustinent ts pozsiblo simply by swinging to 
ever g'" one way or the other so as to ineline the struts 7" moro or less, and thoreby 
inoreaso or deerene the distance between the plates z, 95, the mate" being dependod 
upon for the conrser ndjustrnents of the plates, 

In Figx, med 3 L ns hewn the plntes 9, g", ns hollow and provided with wa 
ciroulatiom plpex "9 in order tbat tlicy may be absolutely pruvented from nil heating 
uruler extmordinary conditions, 

Under nenal conditions, however, this provision is entirely annesemary, jt bojng 
sufficient simply to provide the plator as shůvwn in Fig, I 

When the ndjacent surfaces of the plates hava become entiroly oxidizedy the plates 
muy be turned over nad their opposite sites used, and wen both nidex have: become 
oxidized, they may be readily removed and scoured of without destroving nny of 
their adjustment. 

My apparatus makes possible the sudden discharge of n condenser níter tie: latter 
has renobod a eprtnin predetermined pojnt, and snid disohnrge is of great volame or 
large amperago and AA vn lbataí Airuzt natore, als onrreht víl nět break 
ucroes the spark gap until it cannot help doing so, and when it doosdo so the disehargo 
takes place witi m mipimom heating effoct, not interfering with the eflicienoy, wiki: 
Very rapid and with very short and sharp oscillationx ineapable of being obtajned 
between a ball or pojnt discharge gap. 

"ho adjustment of the plateg relatively to each other regulntes the amperage 
discharge of the instrument being disehnrgod. 


Having now portioularly desoribed and uscertnined the nature of my said inven- 
tou, and jm what manner tho zime js to be performed, I declare that what I 
elnim is :— 


1. A park gap of the kind desoribedy said spárk gap presentiny opposite parallel 
diseharge surfaces of relntively Inrge areas, aud means for regulnting the discharge 
distance between said parallel surfaces, xubstantinlly as desori bod, 

2 Tho herein deseribed spark gap comprising oppožite electrodes: presonting 
parallel discharge surfuces, one of said olectrodes being supported on three or more 
struts of egual length, and meaus for rotatíng said strut-supported eleotrode nbout 
its centre, wbereby its adjustment may bo varied to and from the opposite“ electrode, 
vubstantinlly ns doseribed, 

3. A spark gap comprising two permanent lařge superfivial arens pamilel to each 
other, constituting opposite diseharge surfuces, and an interposed: gaseons dielectric, 
suld discharge surfaces having condonser cupacity for bruaking down the intervening 
dielectrie, and the later automatically restoriny or renewing itself, substantially as 
desoribad. : 

4. A spark gap comprisiny opposite hollow platex or dises having parallel discharge 
surfaces, means for regulating the discharge dístance between snid surfaces, and 
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sind al post, 
hg maintaining said 
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plate, and the upper plate being supy 
y mounted adjscent snid lower plate 
end for rotating said plate and tipping 
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THOMAS BURTON KINRAIDE v JAMAICA -PLAIN Mass., V. ST. A). 
Vorrichtung zur Erzeugung elektrischor Entiadungen. 


Patentirt im Dentschen Reiche vom 22, Měrz 1899 ab, 


Die neverliche Entwickelung nuf elektrischem 
Gebiet, insbesondere in Richtung der experi- 
mentellen Arbeit mit statischer Elektricitit er- 
fordert Entladungen von solch enormem Po- 
tenticl bezw. Mengen aufgespeicherier Elektri- 
cítit, dafs die úblichen Vorrichtrogen, indem 
sie sehr rasch unwirksam werden oder der 
Zerstůrung unterliegen, unzureichend geworáen 
sind, 

Dieser Uebelstand wird der vorliegenden 
Erfindung gemáfs beseitigt durch die Ver- 
wendung des bekanntén Kohlrausch'schen 
Plattencondensators els Funkengeber zur Er- 
zeugung osciliirender Entladungen, d. h. es 
wizd die IEntladung bewirkt vermitielst zweior 
unter Belassnng cines Funkenraumes. streng 
parallel zu einander angeordneten Fitchen von 
grofser Ausdebnung, 

Die Erfodung ist in zwei Beispielen in den 
beiliegenden Zeichnungen veronschaulicht. 

Fig. 1 zeigt in Seitenansicht eine sehr ein- 
faché Auslohrungsformm und 

Fig. » jn gleicher Darstellung eine mit Kůbl- 
vorrichtuny [r die Entladungsplatten ver- 
sehene Abšnderung; Fig. 3 ist die Oberánsícht 
zu Fig: 2 Ž 

Die Entiadungselektroden bestehen aus den 
metallenen Platten oder Scheiben g g', welche, 
mit měglichst ebener Oberflche versehen, streng 
parallel zu einander angeordnet sind; der Luft- 
raum zwischen den Platten bildet den Funken- 
reum, Je grčíšer die Scheiben sind, um so 
grdíšere Condensalorcapacitůt besitzen sie, und 
durch einen um so. weiteren Ziwischenraum 
Inssen sie Funken Uberschlagen. 

Die Scheiben bezw, Platten g g' sind behufs 


Aenderung des Widerstandes des zwischenge- 
schalteten gasfórmigen Dielektrikums varstellbar 
Bemacht, Aus den Zeichnungen, jn denen die 
bierzu vom Erfinder angewendete Einrichtung 
veranschaulicht ist, ersieht man, dafs cině An- 
zah! Skulen g* angeordnet ist, auf deren obere 
mit Gewinde verechene Enden Mutiern g* ge- 
schraubt sind mit Schultern zum Aufsetzen der 
oberen Scheibe oder Platle g'. 

Die Gegenscheibe £ rubí auf einer Unter- 
Isge oder einem Tich g4; sie ist lose ia 
einem Suvlchen g5 gehalien und wird fur gc- 
wóhnlich gegen ihre Unterlage gezogen durch 
eine Schraubenfeder £", welche in einem von 
der Unterlage herabhángenden Gehiuse g* an- 
Beordnet ist. Diese Feder g stůízt sich mit 
dem unteren Ende gegen den Boden des Ge- 
buses und mit dem oberen Ende gegen cine 
Scheibe g*, welche durch eine Schraube g" 
festgchalien ist, deren Kopf in der Scheibe £ 
zur Centrirung  derselben. versenkt Die 
Schejbe g ist an der Unterseite mit einer An- 
aabl, auf děr Zelchnung z. B. drei, Vertiefungen 
versehen zur Aufnahme der oberen Enden von 
Stůtzen g!%. Letztere sind von genau gleicher 
Lůinge, so dafs sie die Scheibe z obsolut 
parallel zur Gegenscheibe g' halten. Von der 
Únterseite der Unteriege g* rat nach unten 
cin Zapfen g" (Fig. 3), welchen das gegabelte 
Ende g" eines Hebels g/? umíništ, der in £" 
drehbar anf einer Sáule g" gelagert ist. In- 
folge dieser Einrichtung ist die gemaueste Ein- 
steliung in cinfacher Weise erměglicht, indeu 
msn durch Drehen des Hebels (nach der einen 
oder anderen Seite) dem Stůtzen £ eine 
gróftere oder geringere Neigung ertheilen und 


dadurch den Abstand zwischen den Šcheiběn | 
6" ontsprechend vergrčísern und verringern 
Die Muttern g" dicnen gróberer Ein- | 
stellung durch Heben oder Senken der oberen 
Scheibe. 

In den Fig. % und 3 sind hohle Scheiben g g* 
in Verbindung mit Wassercirculationsróhren gr! 
Bozeigt, um jeder Erwarmung unter aufserge- 
wčhnlichen Umstinden begegnen zu kčnnen, 
Fůr gewčhnliche Umstůnde ist disse Vorkehrung 
věllig Uberfissi; 

Sind die Scheiben auf den Entladungs 
Alchen volistindig oxydirt, so kann man sie 
umuwenden und die Kehrseiten sis Entladungs- 
Alichen benutzen. Sind auch diese oxydirt, so 
kanm man die Scheiben leicht herausnehmen 
und blank machen, ohne eine ihrer Einstel- 
lungen zu zerstěren. 

Die Esfindung erměplicht unter Entwicke- 
lung von nur wenig Wárme die jáhe Ent- 
ladung eines Condensators bei Erreichung einer 
bestimmten Ladung unter Erzeugung von Os- 


cillationen, wie sie mit gleicher Rapiditát, 


Kůirze und Schěrfe vermittelst der Entladung 
zwischen Kugel und Spitze nicht erzielbar 
sind. 


ParEwT-AxspRŮCEE: 


« Eine Vorrichtung zur Erzeugung elektri- 
scher Entladungen, gekennzeichnet durch 
die Verwendung des Kohlrausch'schen 
Plattencondensators als Funkengeber. 

. Eine Ausfúhrungsform der unter r. 
schtitaten Vorrichtung, bei welcher eine der 
Entladungsoberfláchen von drei oder mehr 
Siňtzen von gle'cher Lange getragen wird, 
welche so angeordnet sind, daís sié zur“ 
Regelung des gogenseitigen Abstandes der 
Entlsdungsfiichén zusammen geneigl: wer- 
den kónnen 

. Eine Ausfihrungsform der unter 1. ge- 
sehtitzten Vorrichtung, bei welcher die Ent- 
Iadungsoberflichen mit Circulationsvorrich- 
tung behufs Durchleitung von Kůhiwosser 
versthen sind 


de- 
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THOMAS BURTON KINRAIDE m JAMAICA -PLAIN (Mass., V. ST. A.). 


Elektrischer Selbstunterbrecher, 


Patentirt im Deutschen Reiche vom 21. Márz 1899 ab, 


Die vorliegende Rrfindung bezieht sich auf | 
Stromunterbrecher, welche mach „Art der in 
Thompson, Der Elektromag; 94, auf | 
Seite 251 (Fig. 133) und Selte 205 (Fig. 150) 
beschriebenen Motoren gebaut sind, d.h. in 
der Art, dafs cin die Stroměffnung veran- | 
lassendes Glied an einem mit Regionen von 
zunehmender und dann jah ehsetzender Masse | 
magnetischen Materials versehenen rotirenden 
Eleletromagnetanker, und zwar 50 ongeordnet 
ist, dafs es den Elektromagnalstromkreis čfinet, 
kurz bevar der Anker mit den Punkten grčíster 
mognetischer Masse vor den oder die Klektro- 
maguote gekommen ist, so datš dor Anker sich, 
unter sejner lebendigen Kraft weiter dreht und 
so die Wiederherstellung des Stromschlusses 
veranlníst. Die Erfindung bezweckt die leichte 
Verinderbakeil der Unteibrechungszahl bezw, 
Periodenlůnge; dies wird dadurch erreicht, 
dafš der daumenschoibenfórmig gestaltete Anker 
durch cin um seine Achse verstellbares Glied 
abhobend gegen cínem in seiner Spannung 
durch Torsionsfederlagerong regelbaren Hammer 
svirkt, der zusammen mit dem Ambos auf 
sinem um die Ankerachse verstellbaren Triger 
angeordnet ist. Es kann so vermittelst Ver- 
steliung des Abhebepliedes vor dem Gebrauch 
des Apparutes die Periodenlnge  eingestellt 
und diese dann dem wshrend der Thatigkoit 
des Apparates hervortrotenden Bedůrfniš ent- 
sprechend. verlingert oder verkůret werden, 
indem man den genannter Triger so dreht, 


das er den Hammer in der Bahn des ge- 
nunnten Gliedes weiter vorwširts- oder zurtick- 
stelit, 

Der Unterb; st auf der beiliogenden 
Zeichnung in einem Ausfhrungsbeispici dar. 
gestelli, welches Fig. < in der Oberansicht und 
Fig. 2 in ciner Seitenansicht zeiat. 

Die in der Lagerhitise d drehbare, stehende 


| Spindel d* trůgt čine Ankerscheibe d* von 


solcher Form, daň sie dem ode- den (z. B. 
zvrei) einander diemetral gegentiber angeord 
neten Elektromagneten oder Šolenoiden d"" Z 
Regionen von zunehrnender magnetischor Masse 
darbietet, indem ihre Peripheric z. B. zn zwei 
excentriech. verlaufenden und dann jáh ab- 
Řillenden bubdaumenariigen Vorsprůngen dř 
ausgebildet ist. Fr jede Umdrebung des 
Ankers váichst s seine Geschwindigkeil von 
einer gleichen Anfingsgeschwindigkeit bis zu 
činem gleichen Maximum, Mit dem Anker d* 
rotiren  Antificiionsrálichén d*, deren die 
Zeichnung z. B. zwei an den entgegengesetzíen 
Enden  ciner auř dem Anker bofestiglon 
Schřené d“ angeordnet  zelgt. Sie werden 
Vorzagsweise: aus Vulkaniť oder anderem ge- 
cignelen Usolirmoterisl hergestollt. In ihren 
Weg ragt cin, z. B. aus einem Drahtstůck be- 
stohender Arm d', der deo Hammer d" zum 
Štromschlicíšen mit dem Ambos d“ tráigi, wel- 
cher auf dem Ende einer Einstellschraube d? 
sitet. Ein vermitfelst Schraube dl vorsteli“ 
burer Anschlag d"" (ans gehárteter Faser) be- 


greázt die Hammerbuhn auf der entgegengo- | 
setzten Seite. Der Arm oder Stiel d“ siti | 
vermittelst Nabe d"* lose auf einem Znofen d! 

and wird federnd gestůtzt durch eine Schrauben- | 
leder d!t (Fig. 2), die am einen Ende mít der | 
Nabe a? und am ančeren Ende mit einem 

Ring d" zusammenhůngt, welchor mittelst 

Klemmschraube d!“ auf dem Zapíen d"" fest- 

geklemmt werden kann, Durch Vordrehen des 

Řínges nach Lósen der Schraube láft sich 

somůt dic Hammerspannung einstellen. 

Auf der Zsichnung ist angenommén, der 
Unterbrecher vermittele das Laden eines Con- 
densatorsg letzterer ist vormittelst Leituhgen 
děl dě und Klemmen D' D2 tiher die Elektro- 
anagnete d!"d!ž an die Stromguclle, und der 
Unterbrecher st zwischen die Elektromugňete 
gělegi. | Gosetzt, der Unterbrechor schliefe | 
sšch (d" auf d*); alsdamm ist der Condensator | 
kurz geschlossen und derselbe entladet sich in- 
folge desen. Der Siromikreis der Elektro- 
magnete jedoch ist geschlossen, und es fiefst 
der Strom: Stromguelle, d"*, d'%, Di, dž, d?,d?, 
4%, D*, dl, dM, Stromauelle. © Die Elektro- 
magnete erhalten also Strom und eriheilen dem 
Anker d" Drehung nach Jinks (Přeil Fig. i), 
vad zwar wegen des excentrischen Verlaufes 
der Vorsprůnge d* mit wachsender Geschwin- | 
digkéit, so dafs das in der Drehrichtung vordere 
Rěllchon dž mit Kraft gegen das Ende des 
Hammerstieles stófšt, und der Schiuřs d" dě 
sugenblickich gečiinet wird. Die Rólichen dt 
sind bezglich der Ankervorspriinge dě 30 ge- 
legt, dáfs ie den Hammer frůher ans der Be 
vůhrung mit dem Armbos stofsen, als die | 
tufsersten Theile von d, das sind die Punkte 
stěrkster | Anziehung, den. Elektromagneten 
Segenůiber kommen; čer Anker hat also im 
Moment der Stroměfibung bezw. dos Štrom- 
loswerdens der Elektromagnete eine sehr hohe 
lebendige Kraft. Hierdurch wird der Strom- 
kreis. der Elektromagnete unterbrochén und 
der Kurzschtuís dos Čondensators sufgchoben. 
Es Aiefst alsdann der Štrom vom der Strom- 
auelle d"9, Hlektromagnct d*%, Klemme D! dži, 
Čondensator d*“ D2, Biektomagnel d'7 zum 
negativen Poj der Stromavelle, und der Con- 
densator ladet sich. Da der Ladestrom jedoch 
sehr schwach ist, so werden die Elektro- 
magnete d"" 415 durch ihn nicht merklich er- 
zegt und kůnnen als strormlos angeschen wer- 
den. Unterdesten hat sich die Ankorscheihe d* 
mit dem Armen d* und den Rólichen d“ ver- | 
móge der lebendigen Krafí weiter gjedreht, die 
Punkte stárkster Anzichung sind an den Elektro- 
magneten  vorbeigegangén und die Punkte 
schwčžchster Anziehung vor dieselben gekom- 
men; nun lšfsí das Róřichen dé den Hamm- 
mer dal los und verměge der Feder di“ | 
ovind der Hammer d" gegen d“ gedrickt und 


der Schlnfs S wieder hergastellt, | Alsdann 
wiederholt sich derselbe Vorgang, Der tiel d" 
wird zweckentsprechená tangential zum Anker 
gostellt, damit die Rěllchen d* zmůglichst 
wenig Reibung zu úberiinden haben, 

Die Rěllchenschiene dí ist auf der Anker- 
achse versteliba“ angeklemmt; andererseits sind 
Ammbos und. Hammer auf einem Trůger d*? 
angeordnet, der um die Laperholse d (der 
Spindel d") als Zapfen drehbar ist. Hierdurch 
ist einerseits die Einstellung děr Periodenlingo 
vor der Inbetriebsetzung dos Apparales, an- 
dererseits die Aenderung der Periode wihrend 
des Betriebes auf einfachste Weise erměgiich; 
je mehr man die Rěllchen dt jn Bezug auf 
die Ankerscheibe d? jn der Drehrichtung dor- 
selben verstelit, um so gráíšer wird der Ab- 
Stand der Punkie stůrkster Anzichung zwischen 
den Vorsprůngen d" und den Elektromag 
im Zejtpunite des Oeffnens; letztere ben also 
auch můr eine schwěchere Anzichung auf den 
Anker aus, und dessen Drehgeschwindigkeil 
findet sich entsorechend verlngsamt, so dal 
de Anzahl der Unterbrechungen pro Zeitin- 
heit vermindert, d. h, die Daaer des jeweiligen 
Štromschlusses  bezw, des. Condensatorkurz- 
sehlusses verlángert wird und umgekshrt. Dreht 
man nun den Triger d*? z. B. nach rechts, so 
wird. der Abstand zwischen Hammer und 
rechissejtigem Elektromagnet verkůrzt und ent- 
sprechend auch im Oefnungsaugenblick der 
Abstand zwischen den Punkten stárkster An- 
zichung der Vorspriinge d* und den Elektro- 
magnelen verringest; letztere ben also eine 
stírkore Anziehung aus and. beschlenigen 
entsprechend die Ankerdrehung, und umgekehrt. 

Infolge er beschriebenen Einrichtung kann 
die Stromschlufsporiode fór die Elektroznagnete 
so betráchtlich wie gewůinsch bemess 
den. Mit einem gewbhalichen Unte 
wtirde dies unměglích sein, weil die Bůrste 
wwihrend der Schluísperiode eufliegen bloibeu 
měste und die beschliffene Flichs durch ihre 
Reibung so stark erhitzen wůrde, daj eine 
constante Bagenbildung stattůinde, welcbe nicht 
uur die Wirksamkeit des Stromkreises schádi- 
Ben, sondern schlieislch auch den Apparat 
zerstóren wire. Im. bescariehenen Unter- 
brecher ist nicht nur keine Gelegenheit zur 
Bogenbildung vorhanden, weil diz dazu er- 
forderliche Oberiliché úberhaupt fehit, sondern 
es vollzieht sich auch die Oeffnung so un 
gemein rasel, dafs sie nicht einmal cinen 
Funken úberspringen macht, was nur ge- 
degentlich beim Schlufsmachen eintritt. 


PATENT-ANSPRUCH: 


Elektrischer Selbstunterbrecher, be! welchem 
die mít Stellen von zunehmender und dann 


jah. absetzender Mase magnetischen Stořles | bare Hammer /d") zusammen mil dem Am- 
vorsehene umlaufende Ankerschejbě cines oder | bos (4) anf einem um die Achse der Anker- 
mehrerer Elektromagnete einen Hemmer ab- | scheibe (d?) drehbaren Tráger (d*) ange- 
hebt und dadurch den Stromkreis čfinet, da- | ordnet und das von der Ankorschcibe mitge 
durch gekennzcichnet, dafs der in sejner Span- | drehte Oeffnungsglied (d*) um genannte Achse 
nung durch Torsionsfederlagerung (d"“) regel- | verstelibar ist 
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July 22, 1901 
Monday Morning 
Mr. Gilder, 
Editor Century Magazine, - 
New York City. 


My dear Mr Gilder, 


Mr. Thomas B. Kinraide of Jamaica Plain has in the course of extended experiments, secured 
some very remarkable and valuable photographic plates containing records of electrical discharges. 
There are entirely different from any plates of the kind heretofore secured. They show several 
things that no other photographs of electricity have ever shown. Prof. Cross of the Massachusetts 
Institute of Technology will be glad to assure you of their scientific value should you care to 
correspond with him on the subject. 


I may add that the Institute has recently accepted from Mr. Kinraide a set of about 50 plates. 


1 have thought you might like to reproduce some of these plates — Mr. Kinraide calls them as 
“electrographs“ — in the “Century“. Mr. Kinraide has selected a small number and has kindly 
allowed me to write a descriptive text explaining their meaning and the conditions under which the 
different ones were secured. 


Vthink you might be interested to visit Mr. Kinraide's laboratory and to see for yourself what 
he has done in this and other lines of electrical investigation. Should you care to do this, Mr. 
Kinraide will be glad to welcome you to meet Prof. Cross there. 


You would then be able to satisfy yourself as to the scientific value of these electrographs 
and to judge whether or not an article in regard to them would be desirable for the “Century". 


Trusting you will find it agreeable to investigate Mr. Kinraide's work, 
lam, 
Very truly yours, 
(Miss) Anabel Parker 
76 Munroe St. 
Roxbury, Mass. 

Mr. Kinraide's address is 

Thomas B. Kinraide, Esa. 

Spring Park Ave. 

Jamaica Plain, 
Mass. 


Roxbury, Mass. 
July 25, 1901 
Mr. R. U. Johnson, 
New York City. 


My Dear Mr. Johnson: -- 
Your kind reply to me, under date of July 24, is at hand. 


You mention an article on Mr. Tesla's work printed in The Century Magazine for June, 1890. I 
think you must refer to the one that appeared in the issue for June 1900. That is on entirely 
different lines from the sketch of Mr. Kinraide"s work which I have written. 


As soon as | can communicate with Mr. Kinraide, who is just now out of town, I will forward him 
the photographs together with the descriptive text. 


Meantime, both Mr. Kinraide and myself would be glad to have you communicate with Prof. 
Cross whom you doubtless know by reputation. 


Very truly yours, 

Anabel Parker 

76 Munroe St. 
Roxbury, Mass. 
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THE PROBLEM OF INCREASING HUMAN ENERGY. 


WITH SPECIAL REFERENCE TO THE HARNESSING 
OF THE SUNS ENERGY. 


BY NIKOLA TESLA, 


IELUŠTRATED BY THB WRITER'S ELROTRICAL, EXPERIMENTS, NOW FIRST PUBLISHED, 


THE ONWARD MOVEMENT OF MAN— THE 
BNERGY OP THE MOVEMENT —THE THREE 
WAYS OP INCREASING HUMAN ENERGY. 


í jE all the endless variety of phenomena 
which nature presents to our senses, 
there is none that fills our minds with 
reater wonder than that inconceivably com- 
movement which, in its entirety, we 
nate as human life. Its mysterious 
ririn is veiled in the forever impenetrable 
ist of the past, its character is rendered 
neomprehensible by its infinite intricacy, 
itsdestination is hidden in the unfathom- 
ble depths of the future. Whence does it 
come? What is it? Whither does it tend? 
are the great guestions which the sages of 
all times have endeavored to answer. 
Modern science says: The sun is the past, 
the earth is the present, the moon is the 
future. From an incandescent mass we have 
originated, and into a frozen mass we shall 
turn. Merciless is the law of nature, and 
rapidly and irresistibly we are drawn to our 
doom. Lord Kelvin, in his profound medita- 
tions, allows us only a short span of life, 
something like six million years, after which 
time the sun's bright light will have ceased 
to shine, and its life-giving heat will have 
ebbed away, and our own earth will be a lump 
of ice, hurrying on through the eternal 
night. But do not let us despair. There 
will still be left on it a glimmering spark of 


make us measurably forgetful of the gloomy 
future. 

Though we may never be able to compre- 
hend human life, we know certainly that it 
is a movement, of whatever nature it be. 
The existence of a movement unavoidably 
implies a body which is being moved and a 
force which is moving it. Hence, wherever 
there islife, there isa mass moved by a force. 
AI mass possesses inertia, all force tends to 
persist. Owing to this universal property 
and condition, a body, be it at rest or in 
motion, tends to remain in the same state, 
and a force, manifesting itself anywhere and 
through whatever cause, produces an eguiv- 
alent opposing force, and as an a 
necessity of this it follows that 
ment in nature must be 


reasoning. It is borne 
perceive—in the movi 
the surging and 
reverberations of 


life, and there will be a chance to kindle a i 


new fire on some distant star. This wonder- 
ful possibility seems, indeed, to exist, judg- 
ing from Professor Dewar's beautiful experi- 
ments with liguid air, which show that germsS 
of organic life are not destroyed by cold, no 
matter how intense; conseguently they may 
be transmitted through the interstellar 
Space. Meanwhile the cheering Jights. of 
Science and art, ever increasing in intensity, 


iluminate our path, and the marvels they £ 


diselose, and the. enjoyments they offer, 


THE PROBLEM OP INCRRASING 


think and act, we are held togethor, like the 
stars in the firmament, with ties inseparable. 
These ties we cannot see, but we can feel 
them. I cut myself jn the finger, and jt 
pains me: this finger is'a part of me, I see 
a friend hurt, and it hurts me, too: my friend 
and I are one. And now I see stricken down 
an enemy, a lump of matter which, of all the 
lumps of matter in the universe, I care least 
for, and still it grieves me. Does this not 
prove that each of us is only a part of a 
whole? 

For ages this idea has heen proclaimed in 
the consummately wise teachings of religion, 

bly not alone as a means of insuring 
ind harmony among men, but as a 
ply founded truth. The Buddhist ex- 
sses jt ji one way, the Christian in an- 
„ but hoth 

Metaphysical proofs are, however, not 
only ones which we are able to bring 
h in support of this idea. Science, too, 
»s this connectedness of separate 
als, though not cuite in the same 
it admits that the suns, planets, 
of a constellation are one body, 
there can be no doubt that it will be 
experimentally confirmed in times to come, 
when our means and methods for investigat- 
al and other states und phe- 
1 have been brought to great 
per Still more: this one human 
being lives on and on. The individual is 
omeral, races and nations come and pass 
„ but man remains. Therein lies the 
profound difference between the individual 
and the whole. Therein, too, is to be found 
the partial explanation of many of those 
marvelous phenomena of heredity which are 
the result. of countless centuries of feeble 

but persistent influence. 

Conceive, then, man as a mass urged on 
by a force. Though this movement is not 
of a translatory character, implying change 
of place, yet the general laws of mechanical 
movement are applicableto it,and the energy 
associated with this mass can be measured, 
in accordance with well-known principles, by 
half the product of the mass with the sguare 
of a certain vel . So, for instance, a can- 
non-ball which is at rest possesses a certain 
amount of energy in the form of heat, which 
we measure in a similar way. We imagine the 
ball to consist of innumerable minule par- 
tieles, called atoms or molecules, which vi- 
brate or whirl around one another. We de- 
termine their masses and velocities, and from 
them the energy of each of these minute sys- 
tems, and adding them all together, we get 

Vou. LX.—21, 
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an idea of the total heat-ener contained in 
ie ball, which is only nk, at rest. In 

is purely theoretical estimate this energy 
may then be caleulated by multiplying hal 
of the total mass—that is, half of the sum of 
all the small masses—with the Sguare of a 
velocity which is determined from the velo- 
cities of the separate particles. In like man- 
ner we may conceive of human energy being 
measured by hálf the human mass multiplied 
with the sguare of a velocity which we are 
not yet able to compute. But our deficiency 
in this knowledge will not vitiate the truth 
of the deductions I shall draw, which rest 
on the firm basis that the same laws of mass 
and force govern throughout nature. 

Man, however, is not an ordinary mass, 
consisting of spinning atoms and molecules, 
and containing merely heat-energy. He is 
a mass possessed of certain higher gualities 
by reason of the creative principle of life 
with which he isendowed. His mass, as the 
water in an ocean wave, is being continu- 
ously exchanged, new taking the place of 
the old. Not only this, but he grows, propa- 
gates, and dies, thus altering his mass inde- 
Pendently, both in bulk and density. What 
is most wonderful of all, he is capable of 
inereasing or diminishing his velocity of 
movement by the mysterious power he pos- 
sesses of appropriating more or less energy 
from other substance, and turning it into 
motive energy. But in any given moment we 
may ignore these slow changes and assume 
that human energy is measured by half the 
product of man's mass with the sguare of 
a certain hypothetical velocity. However we: 
may compute this velocity, and whatever 
we may take as the standard of its measure, 
we must, in harmony with this conception, 
cometothe conclusionthatthe great problem 
ofseience is, and always will be, to increase 
the energy thus defined, Many years ago, 
stimulated by the perusal of that deeply in- 
teresting work, Drapers “History of the 
Intellectual Development of Europe," de- 
picting so vividly human movement, I rec- 
ognized that to solve this eternal problem 
must ever be the chief task of the man of 
science, Some results of my own. efforts 
to this end I shall endeavor briefly to de- 

ribe here. 

3 Let, then, in diagram a, M represent the 
mass of man. This mass is impelled in one 
direction by a force f which is resisted by 
another partly frictional and partly negative 
force R, acting in a direction exactly op- 
posite, and retarding the movement of the 
mass. Such an antagonistic force is present 


vý 
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in every movement, and must be taken into 
consideration. The difference between these 
two forces is the effective force which im- 
parts a velocity V to the mass M in the 
direction of the arrow on the line represent- 
ing the force f. Inaccordance with the pre- 
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THE FIRST PROBLEM: HOW TO INCREASE THE 
HUMAN MASS— THE HURNING OF ATMO- 
SPHERIC NITROGEN. 


ViewED generally, there are obviously two 
ways of increasing the mass of mankind: 
first, by aiding and maintaining those forces 
and conditionswhich tend to increase it; and, 
second, byopposing and reducing those which 
tend to diminish it. The mass will be in- 
ereased by careful attention to health, by 
substantial food, by moderation, by re: gularity 
of habits, by the promotion of marriage, by 
conscientious attention to the children, and, 
generally stated, by the observance of all 
the many precepts and Jaws of religion and 
hygiene. But in adding new mass to the old, 
three casesagain present themselves. Either 
the mass added is of the same velocity as 
the old, or it is of a smaller or of a higher 
velocity. To gain an idea of the relative im- 
portance of these cases, imagine a train 
composed of, say, one hundrej 


DIAGRAM a. THE THRPE WA) 


HUMAN ENEI 
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ceding, the human energy will then be given 
by the product £ MV*— < V, in which 
Mis the total mass of man in the ordinary 
interpretation of the term “mass," and | 
a certain hypothetical velo which, in 
the present state of science, we are unable 
exactly to define and determine. To increase 
the human energy is, therefore, eguivalent 
to increasing this product, and there are, as 
will readily be seen, only three ways possible 
to attain this result, which are illustrated in 
the above diagram. The first way, shown 
in the top figure, is to increase the mass 
(as indicated by the dotted cirele), leaving 
the two opposing forces the same. The 
second way is to reduce the retarding force 
Rtoa smaller value 7, leaving the mass 
and the impelling force the same, as dia- 
grammatically shown in the middle figure. 
ji third way, which is illustrated in the 
fto ae, is to increase the impelling force 


Ener value F, while the mass and the 


£ force R remaj 
dently fixed limits exist in unaltered. Evi- 
Of mass and 


but the 


imp: 


" locomotives running on a track, 


and suppose that, to increase the 
energy of the moving mass, four 
locomotives are added to the 
If these four move at the 
same velocity at which the train is going, the 
total energy will be increased four per cent.; 
if they are moving at only one half of that 
velocity, the inerease will amount to only one 
per cent.; if they are moving at twice that ve- 
ity, the increase of energy will be sixteen 
r cent, This simple illustration shows'that 
f the greatest importance toadd massof 
a higher velocity. Stated more to the point, 
if, for example, the children be of the same 
degree of enlightenment as the parents— 
that is, mass of the “same velocity "—the 
energy will simply inerease proportionately 
to the number added. If they are less in- 
telligent or advanced, or mass of “smallet 
velocity," there will be a very slight gain it 
the energy; butif they are further advanceů 
or mass of “higher velocity," then the new 
generation will add very considerably to th 
sum total of human energy. Any addition: 
mass of “smaller velocity," beyond that 
dispensable amount reguired by the law 6£ 
pressed in the proverb, “ Mens sana it 60 
pore sano," should be strenuously 
For instance, the mere devel 
muscle, as aimed at in so 
leges, I consider eguival 
of “ smaller velocit 
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mind and body, and the highest eflici 
performance, is, of coušo a pimonsnýá 
ment. The above example shows that the 
most important result to be attained is the 
education, or the increase of the“ velocity,» 
of the mass newly added. “ 
Conversely, it scarcely need be statí 

hing that is against the toaolitae, 
religion and the laws of hygiene is tendin, 

to decrease the mass, Whisky, iwine, te 
coffee, tobaceo,and other such Stimulants ár 
responsible for the Shortening of the lives of 
many, and ought to be used with moderation, 
But I do not think that rigorous measures 
of suppres n of habits followed through 
many generations are commendable. It is 
Wiser to preach moderation than abstinence, 
We have become aceustomed to these stimu- 
5, and if such reforms are to be effected 
they must be slow and gradual. Those who 
are devoting their energies lo such ends 
1 make themselves far more useful by 

eir efforts in other directions, as, 

for instance, toward providing pure water. 
For every person who perishes from the 
effects of a stimulant, at least a thousand 
i m the conseguences of drinking im- 
er. This precious fluid, which daily 
s new life into us, is likewise the chief 


vehicle through which disease and death 

our bodies. "The germs of destruction 
it conveys are enemies all the more terrible 
as they perform their fatal work unper- 


ceived. They seal our doom while we live 
and enjoy. The majority of people are so 
ignorant or careless in drinking water, and 
the conseguences of this are so disastrous, 
that a philanthropist can scarcely use his ef- 
forts better than byendeavoring to enlighten 
those who are thus injuring themselves. 
By systematic purification and steriliza- 
tion of the drinking-water the human mass 
would be very considerably increased. It 
should be made a rigid rule—which might be 
enforced by law—to boil or to sterilize other- 
wise the drinking-water in every household 
and publie place. The mere filtering does 
not afford sufficient security against infec- 
tion. All ice for internal uses should be 
artificially prepared from water thoroughly 
sterilized. The importance of eliminating 
Serms of disease from the city water 18 gen- 
erally recognized, but little is being done i 
improve the existing conditions, as no sat- 
isfactory method of sterilizing great guan- 
tities of water has as yet been brought for- 
Ward. By improved electrical appliances 8 
Are now enabled to produce ozone cheaply 
and in large amounts, and this ideal disin- 


Careless neglect of the Same, are important 
factors of mortality. In noting čšesfolly 
very new sign of Approaching danger, and 
pct) conscientiously every possible effort 
o Avert it, we are not (only following wise 
laws of hygiene in the interest of our well- 
being and the Success of our labors, but we 
are also complying with a higher moral duty. 
Every one should consider his body as a 
Priceless gift from one whom he loves above 
all, as a marvelous work of art, of unde- 
Seribable beauty and mastery beyond human 
conception, and so delicate and frail that a 
Word, a breath, a look, nay, a thought, may 
injure it. Uncleanliness, which breeds dis- 
ease and death, is not only a self-destructive 
but a highly immoral habit“ In keeping our 
bodies free from infection, healthful, and 
Pure, we are expressing our reverence for 
the high principle with which they are en- 
dowed. He who follows the precepts of hy- 
Siene in this spirit is proving himself, so far, 
truly religious. Laxity of morals is a ter- 
rible evil, which poisons both mind and body, 
and which is responsible for a great reduc- 
tion of the human mass in some countries. 
Many of the present customs and tenden- 
cies are productive of similar hurtful re- 
sults. For example, the society life, modern 
education and pursuits of women, tend- 
ing to-draw them away from their house- 
hold duties and make men out of them, must: 
needs detract from the elevating ideal they 
represent, diminish the artistic creative 
power,and cause sterilityand a generalweak- 
ening of the race. A thousand other evils 
might be mentioned, but all put together, in 
their bearing upon the problem under disens- 
sion, they would not egual a single one, the 
want of food, brought on by poverty, desti- 
tution, and famine, Millions of individualsdie 
yearly for want of food, thus keeping down 
the mass. Even in our enlightened communi- 
ň ithstanding the many charita- 
ties, and notwithstanding : 
ble efforts, this is still, in all probability, the 
chiefevil. I do not mean here absolute want 
of food, but want of healthful nutriment, 
How to provide good and plentiful food 
is, therefore, a most important guestion of 
the day. On general principles the raising 
of cattle as a means of providing food is 
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k in the sense inter- 
ŘE store ozna undouhtedly tend 19 
sodný = r velocity. 

Be addtim E mase o oto rano veta 
hk, na think, therefore, that vé 
ism is A commendable departure from Pá 
established barbarous habit. That we can 
subsist on plant food and perform our W i 
even to advantage is not a theory, bu ta we! E 
demonstrated fact. Many races living al- 
most exclusively on vegetables are of supe- 
rior physigue and strength, There is no 
doubt that some plant food, such as oat- 
meal, is more economical than meat, and su- 
perior to it in regard to both mechanical and 
mental performance. Such food, moreover, 
taxesour digestive organs decidedlyl , and, 
jm making us more contented and sociable, 
produces an amount of good difficult to es- 
timate. In view of these facts erery effort 
should be made to stop the wanton and cr uel 
Slaughter of animals, which must be de- 
strnctive to our morals. To free ourselves 
from animal instincts and appetites, which 
keep us down, we should begin at the very 
root from which they spring: we should 
effect a radical reform in the character of 
A řere seems to be mo philoopkicnl neces- 
siby for food. We can conceive of organized 
beings living without nourishment, and de- 
riving all the energy they need for the per- 
formance of their life-funetions from the 
ambient medium. In a crystal we have the 
clear evidence of the existence of a forma- 
tive life-principle, and though we cannot 
understand the life of a crystal, it is none 
the less a living being. There may be, be- 
sides crystals, other such individualized, 
material systems of beings, perhaps of gase- 
ous constitution, or composed of substance 
still more tenuous. In view of this possi- 
bility,—nay, probability, —we cannot apo- 
dictically deny the existence of organized 
beings on a planet merely because the condi- 
tions on the same are unsuitahle for the 
existence of life as we conceive it. We 
cannot even, with positive assurance, assert 
that some of them might not be present 
here, in this our world, in the very midst of 
us, for their constitution and life-manifes- 
statní Such that we are unable to 

m. 
The production 
nS for causin, 
naturally s: 
na, of the 
not aj 
for the pres 


of artificial food as a 
£ an increase of the human 
uggests itself, but a direct 
kind to provide nourishment 
ear to me rational, at least not 
ent. Whether we could thrive 


on such food is very doubtful. 
result of ages of continuous PNC the 
we cannot radically change without, ún 
seen and, in all probability, disastrous ee 
seguences. So uncertain an experimoh 
should not be tried. By far the best wax 5 
seems to me, to meet the ravages of the ev] 
would be to find ways of increasing the pre 
ductivity of the soil, With tis object the 
preservation of forests is of an importance 
which cannot be overestimated, and in this 
connection, also, the utilization of water. 
power for purposes of electrical transmis- 
Sion, dispensing in many ways with the ne- 
cessity of burning wood, and tending therehy 
to forest preservation, is to be strongly ad- 
vocated, But there are limits in the improve- 
ment to be effected in this and similar ways, 
To increase materialy the prodnetiviy 
of the soil, it must be more effectively 
fertilized by artificial means. The guestion 
of food-production resolves itself, then, into 
on how best to fertilize the soil. 
that made the soil is still a 
ystery. To explain its origin is proba- 
bly eguivalent to explaining the origin 
of life itself. The rocks, disintegrated by 
isture and heat and wind and weather, 
were in themselves not capable of maintain- 
ing life. Some unexplained condition arose, 
and some new principle came into effect, and 
the first layer capable of sustaining low or- 


ng guality to the soil, and higher 
'ould then subsist, and so on and 


theories are, evén now, not in agreement 28 
to how fertilization is effected, it is a fact, 
only too well ascertained, that the soil can- 
not indefinitely sustain life, and some waj 
must be found to supply it with the sul- 
stances which have been abstracted from it 
by the plants. The chief and most valuab 
among these substances are compot 
nitrogen, and the cheap production. 

is, therefore, the key for the solut 
allsimportant food proble: i 
contains an inexha 

gen, and could we 

these compounds, a 

mankind wou 
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combine even with Oxygen. But here olec- 
tricity comes to our aid: the dormant aflini- 
tios of the element are awakened by an elec- 
tric current of the proper guality. As alump 
of coalwhich has been in contact with oxygen 
for centuries without burning will combine 
withit when once ignited,sonitrogen, excited 
by electricity, will burn, I did not succeed, 
however, in producing electrical discharges 
exciting very effectively the Atmospheric 
nitrogen until a comparatively recent date, 
although I showed, in May, 1891, in a sojox“ 
tific lecture, a novel form of discharge or 
electrical flame named “ St, Elmo's hotfire," 
which, besides being capable of generating 
ozone in abundance, also Dossessed, as I 
pointed out on that occasion, distinctly the 
guality of exciting chemical affinities, This 
ischarge or flame was then only three or four 
z, its chemical action was likewise 
ble, and conseguently the process of 
of the ni ogen was wasteful. How 
this action was the guestion, 
€lectrie currents of a peculiar kind 
jroduced in order to render the pro- 

2n combustion more efficient. 
advance was made in ascer- 


the chemical activity of the 
Tge Was very considerably inereased 


by using currents of extremely high fre- 
guency or rate of vibration. This was an 
important improvement, but practical con- 
siderations soon set a definite limit to the 
in this direction. Next, the ef- 

fects of the electrical pressure of the cur- 
rent impulses, of their wave-form and other 
characteristic features, were investigated. 
Then the influence of the atmospheric pres- 
sure and temperature and of the presence 
of water and other bodies was studied, and 
thus the best conditions for causing the 
jnost intense chemical action of the dis- 
(charge and securing the highest efficiency of 
ithe process were gradually ascertained. Nat- 
urally, the improvements were not guick in 
coming; still, little by little, Iadvanced. The 
flame grew largerand larger, andits oxid ing 
tion more and more intense. From an in- 
gnificant brush-discharge a few inches long 
fit developed into a marvelous electrical phe- 
jnomenon, a roaring blaze, devouring the ni 
rogen of the atmosphere and measuring 
Bixty or seventy feet across. Thus slowly, 
almost imperceptibly, possibility became ac- 
omplishment. All is not yet done, by any 
ans, but to what a degree my efforts have 
j“ém rewardeď am idea may be gained from 
1 Inspection of Fig. 1 (p. 176), which, with its 
itle, is self-explanatory. The flame-like dis- 
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Charge visible js produ i i 
trica) Oseillationa ikloh“ Pookc 
k shown, and Violently agitate the electri- 
= molecules of the air, By this means a 
strong aflinity is created between the two 
normally indifferent constituents of the at- 
mosphere, and they combine readily, even if 
no further Provision is made for intensifying 
the chemical action of the discharge. In the 
manufacture of nitrogen compounds by this 
method, of course, every possible means 
bearing upon the intensity of this action 
and the efliciency of the process will be taken 
advantage of, and, besides, special arrange- 
ments will be provided for the fixation of 
the compounds formed, as they are gener- 
ally unstable, the nitrogen becoming again 
inert after a little lapse of time. Steam is 
a simple and effective means for fixing per- 
manently the compounds. The result illus- 
trated makes it practicable to oxidize the 
atmospheric nitrogen in unlimited guanti- 
ties, merely by the use of cheap mechanical 
power and simple electrical apparatus. In 
this manner many compounds of nitrogen 
may be manufactured all over the world, at 
a small cost, and in any desired amount, 
and by means of these compounds the soil 
can be fertilized and itsproductiveness indefi- 
nitely inereased. Am abundance of cheap 
and healthful food, not artificial, but such as 
We are accustomed to, may thus be obtained. 
This new and inexhaustible source of food. 
supply will be of incaleulable benefit to man- 
kind, for it will enormously contribute to the 
increase of the human mass, and thus add 
immensely to human energy. Soon, I hope, 
the world will see the beginning of an indus- 
try which, in time to come, will, I believe, be 


in importance next to that of iron. 


THE SECOND PROBLEM: HOW TO REDUCE THE 
FORCE RETARDING THE HUMAN MASS— THE 
ART OF TELAUTOMATICS. 


As before stated, the force which retards 
the onward movement of man is partly fric- 
tional and partly negative. To illustrate 
this distinetion I may name, for example, 
ignorance, stupidity, and imbecility as some 
of the purely frictional forces, or resistances 
devoid of any directive tendency. On the 
other hand, visionariness, insanity, self-de- 
structive tendency, religious fanaticism, and 
the like,are all forces of anegative character, 
acting in definite directions. To reduce or 
entirely to overcome these dissimilar retard- 
ing forces, radically different methods must 
beemployed. One knows, for instance, what 
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i nd one can take preven- Universaj Peace jg k 

E časná) čau enighuaz) oonvince, and. not at ae 

possibly direch him, turn his vice into 

possibly 


= © does not know, 
ko vhába ho fonch ů maydo,and 
= th a mass, 
let loose by the maď 
force alwa: 


ntage; 
involves 
he first a: 
Gnestion is: 
force in the right direction and re: 
ictiona] force, 
a can be no doubt that, of a]] the 
frictiona] Tesistances, the „One that most 
Tetards huma: 


we 
departure than was 
tion? Let us im; 
ťain that, that period: 
© become of that wa: 
hese there is 


compelled 
ji oduetiveness, 
ms of money daily Teguired for the 
Dance of armies and war apparatus, 
Tepresenting 2ver so much Of human energy, 
all the effort + elessly spent in the produc- 
i implements 


Law ang Order 
Maintenance of 
Can exist; 

ne, Every 
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that it 
'0y, ma 


Were these such would be easier to 
an to destroy n would go on unre- 
sd, creating and a umulating without 
Such conditions are not of this earth, 
which could do this Wwonld not be a 
t might be a god. 
idvantage over attack, but 
ms to me, 
of new pri 
can render harbors i 
but we 


ittack 
lated; 


a state of things 
n which would be 
uman progress. It 
ning all the barriers which sepa- 
nd countries that civilization 
t furthered, 

ain, it is contended by some that the 
the flying-machine must bring on 
I peace. This, too, I believe to be an 
roneous view. The flying-machine 
nly coming, and very soon, but the 
(conditior remain the same as before. 
In fact, I see no reason why a ruling power, 
like Great Britain, might not govern the 
air as well as the sea. Without wishing 
to put myself on record as a prophet, I do 
not hesitate to say that the next years will 
the establishment of an “air-power,“ and 
its center may not be far from New York. 

But, for all that, men will fight on merril: 

The ideal development of the war princi- 
ple would ultimately lead to the transforma- 
tion of the whole energy of war into purely 
potential, explosive energy, like that of an 
electrical condenser. In this form the war- 
energy could be maintained without effort; 
it would need to be much smaller in amount, 
while incomparably more effective. 

As regards the security of a country 
against foreign invasion, it is interesting to 
note that it depends only on the relative, 
and not on the absolute, number of the in- 
dividuals or magnitude of the forces, and 

hat, if every country should reduce the 
War-force jn the same ratio, the security 
vould remajn unaltered. An international 


Defense will always i 


Séem to be the first 
Ward diminis 
n movement, 
the existing conditions can- 
definitely, for a new element 
0 assert itself, 


h rational step 
ing the force retard- 


e accomplished, 

Let us go back to the early beginning, 
When the law of the stronger was the only 
law. The light of reason Was not yet kindled, 
and the weak was entirely at the mercy 
of the strong. The weak individual then 
began to learn how to defend himself. He 
made use of a club, stone, spear, sling, or 
bow and arrow, and in the course of time, 
instead of physical Strength, intelligence be- 
came the chief deciding factor in the battle. 
The wild character was gradually softened 
by the awakening of noble sentiments, and 
80, imperceptibly, after ages of continued 
Progress, we have come from the brutal fight 
of the unreasoning animal to what we call 
the “civilized warfare" of to-day, in which 
the combatants shake hands, talk in a 
friendly way, and smoke Cigars in the en- 
tractes, ready to engage again in deadly 
conflict at a signal. Let Pessimists say what 
they like, here is an absolute evidence of 
great and gratifying advance. 

But now, what is the next Phase in this 
evolution? Not peace as yet, by any means. 
The next change which should: iturally fol- 
low from modern developments should be 
the continuous diminution of the number of 
individuals engaged in battle. The 


will be one of 
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zehepower cannon, explosivé pro- 
noo or other implements 
mpeda Kouslit, no matter how de- 

© may bo made, that condition 

m ed through any such de- 
ch implements reguire men 
men are pensable 
narts of the hinery. Their object is to 
Pii'and to destroy. Their power resides in 
their capacity © oing evil. Solong as men 
meet in battle, there will be bloodshed, 
Bloodshed will ever keep up barbarous pas- 
sion. To break s fierce spirit, a radical 

ture must be 


structive £ 
can never 
volopment. All 
for their operation 


something that 
re-—a prineiple 
voidably 


turn the 
battle into a n 
test without lo 
result men must 
must fight ma 


od 

jensed with: machine 
But how accomplish 
that which seem sible? The answer 
is simple enough machine capable 
of acting as though it were part of a human 
being—no mere mechanical contrivance, 
„comprising levers, serews, wheels, clutches, 
and nothing more, but a machine embodying 
ahigher principle, which will enable it to per- 
form its duties as though it had intelligence, 
experience, reason, judgment, a mind! This 
conclusion is the result of my thoughts and 
observations which have extended through 
virtually my whole life, and I shall now 
briefly describe how I came to accomplish 
that which at first seemed an unrealizable 
dream. 

A long time ago, when I was a boy, I was 
afflicted with a singular trouble, which seems 
to have been due to an extraordinary excita- 
bility of the retina. It was the appearance 
ofimages which, by their persistence, marred 


I noted, namely, that w] 

an object appeared betoscí je 

seen something which remi 

the first instances I thought ti 

accidental, but soon I dolin 

Ohat it was notso. A risnal pá 
seiously or uneonseiously received 0) 
preceded the appearance of thot, Ivar 
ually the desire arose in me to inde Cal 
time, what caused the images to 4 Dub ter 
the satisfaction of this desire soon bee- 
necessity. The next observation I mag, 4 
that, just as these images followed 18 NÍ 
of something I had seen,so also the 1] ker 
which I conceived were suggested jn le 
manner. Again, I experienced the Same je. 
sire to locate the image which caused thg 
thought, and this search for the origin 
visual impression soon grew to be a 
nature. My mind became automatic, aa 
were,and in the course of years of coní 
almost unconsčious performance, I | 
the ability of locating every time and, 253 
rule, instantly the visual impression whic 
started the thought. Nor is this all. It was 
not long before I was aware that also allmy 
movements were prompted in the same way, 
and so, searching, observing, and verifying 
continuously, year after year, I have, bf 
every thought and every act of mine, le 
monstrated, and do so daily, to my : 
satisfaction, that I am an 

dowedwith power of movement, 

responds to external stimuli beating upot 
my sense organs, and (and acts i 
moves accordin; ro! 


the vision of real objects and interfered strucí 


with thought, When a word was said to me, 
the image of the object which it designated 
would appear vividly before my eyes, and 
many times it was impossible for me to tell 


ety, and I tried hard to free. 


PEN But for a long time I L 


PIG, 2. THE FIRST PRACTICAL TELAUTOMATON, 
A machine having all its bodily or translatory movementa and the operations o£ the interior 


mechanism controlled from a distance without wires, The crowless boat show 


it iu te photograpů 


aims fa own motive power, propelling- and steering-machinery, and numerous other scc5s 


+ all of wlich are controlled by transmittii 
lations to a cirouit carried by the boat and ndji 


Speak. As to the capacity for propagation, 
it could likewise be left out of considera- 
tion, for in the mechanical model it merely 
Signified a process of manufacture. Whether 
the automaton beofflesh and bone, or of wood 
And steel, it mattered little, provided it could 
Perform all the duties reguired of it like an 
intelligent being. To do so, it had to have 
an element corresponding to the mind, which 
Vo. LX,—22. 


from n distance, withox trical 
jtod to rospond obly to dhoao ogelitatjaj 2) o8cůl: 


would effect the control of all its movemení 
and operations, and cause it to in any 
unforeseen case that might 9 

with knowledge, reason, jud, 

perience. But this element 

embody in it by conveying 

telligence, my 

invention. 
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has been suggested, which 
of controlling the move- 
Fenis and operations of distant automatons- 
This principle evidently was applicable £0 
(d of machine that moves on land or in 
ter or in the air. In applying it prac- 
+ time, I selected a boat (see 
placed within it 
The propeller, 


“telautomatics 
means the art 


any 
the wat 
tieally for the fi 
Fi A storage battery 
furnished the motive power. 
driven by a motor, represented the locomo- 
five organs. The rudder, controlled by an- 
other motor likewise driven by the battery, 
took the place of the directive organs. As 
to the sensitive organ, obviously the first 
thought was to utilize a device responsive 
to rays of light, like a selenium cell, to repre- 
sent the human eye. But upon cioser in- 
guiry I found that, owing to experimental 
and other difficulties, no thoroughly satis- 
factory control of the automaton could be 
efřected by light, radiant heat, Hertzian 
radiations, or by rays in general, that is, 
disturbances which pass in straight lines 
through space. One of the reasons was 
thatany obstacle coming between the opera- 
for and the distant automaton would place 
ř Hana, his control. Another reason was 
s at the sensitive device representing the 
ye would have to be in a definite positi 
vwith respect to the distant az či 
Paratus, and this nec A goniro line SB: 
great limitations in o, Ze ye 
piherakd vany; e control. Still an- 
in usin, Ty Important reason was that, 
sing ras, 4 would be difieult, jf not jm“ 
possible, to give to th e difficult, if not im- 
fot ánknno n rana 
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oachines of thiskind, Byidently 
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FIG. 5. PHOTOGRAPHIC VIEW OF COILS RESPONDING TO ELECTRICAL OSCILLATIONS. 
fotihona 
Je vibntlona 
Ewentyosixtn hear tone, 
distant “ electrical oscillator." Thiscireuit, influences affecting its sensitive organs, a 
in responding, however feebly, to the trans- great variety of acts and operations as if it 
mitted vibrations, affected magnets and had intelligence. It will be able to 

r contrivances, through the medium of course laid out or to Ba 
hwere controlled the movements of the jn advance; it will be ot dikinauich. 
and rudder, and also the operations ing between what it ought and ě 
jther a mot to do, and oť or, 
otherwise state 
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RICAL OSCILLATOR USED, 


IN THE EXPERIMENTS DESCRIBED. 


invention saw in it merely an automobile 
torpedo, which was to be used for the pur- 
poseof blowing up battle-ships, with doubtful 
success. The general impression was that I 
contemplated simply the steering of such a 
wessel by means of Hertzian or other rays. 
There are torpedoes steered electrically by 
wires, and there are means of communicat- 
ing without wires, and the above was, of 
course, an obvious inference, Had I accom- 
plisked nothing more than this, I should have 
made a small advance indeed. But the art 
I have evolved does m 
the chaj 


B all the inn 
'ements, as 
to ntenvsí well 


ry 
of all 
many, of an 
itmu to in, dividva 


+ have been impossible without thisnet 
> ture, and which, in my opinion, must 


to submarine and ačrial vessels, There isyir- 
tually no restriction as to the amoumě of er- 
plosive it can carry, or as to the distance at 
which it can strike, and failure is almost im- 
possible. But che force of this new principle 
does not wholly reside in its destruetiveness. 
Its advent introduces into warfare an čl: 
ment which never existed before —a 
machine without men as a means oř 

and defense. The continuous det ent 
this direction must ultimately make war 8 
mere contest of machines without men / 
without loss of life—a condition which wo 


bk 


reached as preliminary to p 

The future will either bear out 08 

these views. My ideas on this subjeok 

been put forth with deep conviotion, Uš 

a humble spirit. ce 
"The establishment of permanent p 

relations between nations would mos 

tively reduce the force retarding the of thiš 

mass, and would be the best solution 

great human problem. But will n 
universal peace over be realized! 


i all d 
that it will. S ak 2 s č 
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THE THIRD PROBLEM: HOW TO INCRRASI 
FORCE ACCELERATING THE HUMAN 
THE HARNESSING OF THE SUN | 


DH 
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NERGY, 


Or the three possible solutions of the main 
problem of inereasing human energy, this is 
by far the most important to consider, not 
only because of its intrinsic signif ance, but 
also because of i intimate bearing on al] 
the many elements and conditions w hich de- 
termine the movement of humanity. In order 
to proceed systematically, it would be neces- 
sary for me to dwell on al] those considera- 
tions which have guided me from the outset 
in my efforts to arrive at a solution, and 
which have led me, Step by step, to the re- 
sults I shall now describe, As a preliminar 

study of the problem an analytical investi- 
gation, such as I have made, of the chief 
forces which determine the onward move- 


be of advanta 
m ide. 


ge, particularly in 
of that hypothetic: c 
hich, a *xplained in the | 
ure of human energy; 
Specifically here, as I would desire 
Would lead me far beyond the se of t 
present subject. Suflice it to > that the 
resultant of all these for 
the direction of reason, whi h, therefore, de- 
termines,at any time, the direction of human 
This is to say that every effort 
which is seientifically applied, rational, use- 
ful, or practical, must be in the direction in 
which the mass is moving. The practical, 
rational man, the observer, the man of busi- 
ness, he who reasons, caleulates, or deter- 
mines in advance, carefully applies his effort 
so that when coming into effect it will be in 
the direction of the movement. making it 
thus most efficient, and in this knowledge 
and ability lies the secret of his success, 
Every new fact discovered, every new ex- 
perience or new element added to our know- 
ledge and entering into the domain of rea- 
son, affects the same and, therefore, changes 
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PIG. 9. EXPERIMENT TO ILLUSTRATE THE CAPACITY OF THE OSCILLATOR FOR CREATING 
A GREAT ELECTRICAL MOVEMENT, 


The ball shown in the photograph, covered witl a polished metallic coating of twenty sauare f 
surface, represents a large reservoik of electricity, and the inverted ún pin imdernesého lak a sharp 


ritu, a big opening through which the electricity can escape before fillíng the 


Feservofr, "The ouantity 


of electricity set in movement is so great that, although most of it escapes thron; ch the rů Ta 
DánoroDSnisk EO VALOL ke ba on zesecro1a ia me er/aletě Attrnb es SLK filed to over. 
flowing (as is evident from the discharge escaping on the top of the ball) one hundred and fifty thou- 


sund times per second. 


the direction of the movement, which, how- 


the morning, 
note that all 


steam-power; the trains bring our breakfast 
from distant localities; the elevators in our 
dwelling and in our office building, the cars 
that carry us there, are all driven by power; 
in all our daily errands, and in our very life- 
pursuit, we depend upon it; all the objects 
we see tell us of it; and when we return to 
our machine-made dwelling at night, lest we 
should forget it, all the material comforts of 
our home, our cheering stove and lamp, re- 
mind us-how much we depend on power. And 
when there is an aceidental stoppage of the 
machinery, when the city is snow-bound, or 
the life-sustaining movement otherwise tem- 
porarily arrested, we are affrighted to realize 
101 
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ind theories, con 
moved by a for 
movement in the light of a 
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ived at these solutions, 
* that they were taught to me 
childhood. These three words 
y-notesof the Christi 


oulatior 'dering man 
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mechanical oné 
rineiple 
princi] 
the same 
only to rc 
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ment. The: e solutions 
which are po at great problem, 
and all of them have one object, one end, 
namely, to increase human energy. When 
we recognize this, We cannot help wonder- 
ing how profoundly wise and scientific 
and how immensely practical the Christian 
religion is, and in what a marked contrastit 
stands in this respect to Other religions, 
It is unmistakably the result of practical 
experiment and scientifia observation which 
have extended through ages, while other 
religions seem to be the outcome of merely 
abstract reasoning. Work, untiring effort, 
useful and aceumulative, with periods of rest 
and recuperation aiming at higher efficiency, 
is its chief and $ver-recurring command. 
Thus we are inspired both by Christianity 
and Science to do our utmost toward in- 
creasing the performance of mankind. This 
most important of human problems I shall 
now specifically consider, 


THP SOURCE OF HUMAN ENERGY—THE 
THREE WAYS OF DRAWING ENERGY FROM 
THE SUN. 


rattling noise of 

m the street; we 
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of man more of the sun's energy. We honor 
and revere those great men of bygone times 
Whose names are linked with immortal 
Achievements, who have proved themselves 
benefactors of humanity —the religious re- 
former with his Wise maxims of life, the 
phil sopher with his deep trutha, the mathe- 
matician with his formula, the physicist 
with his Jaws, the discoverer with his prin- 
Ciples and secrets wrested from nature, the 
artist with his forms of the beautiful; but 
who honors him, the greatest of alli—who 
an tell the name of him,—who first turned 
to use the sum's energy to save the effort of 
a weak fellow-creature? That was mar's first 
act of scientific philanthropy, and its con- 
seguences have been incaleulable, 

From the very beginning three ways of 
drawing energy from the sun were open to 
man. The savage, when he warmed his frozen 
Jimbs at a fire kindled in some way, availed 
himself of the energy of the sun stored 
in the burning material. When he carried 
a bundle of branches to his cave and burned 
them there, he made use of 


the atmosphere 
can be no doub 
way. A fire, 
the savage to aj 
He then very 
carrying the 
Finally he le; 
swift current 
jpment that prog- 
the same order. 
£y stored in wood 
aking, fuel, led to 
A great stride in 
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once more, iron. Whatever we may 

Čízon will probably be the chief means of 

— úecomplishment in the near future, possibly 

more so than in the past. How long its reign 

jast is difficult to tell, for even now alu- 

n is looming up as a threatening com- 

tor. But for the time being, next to 

g new resources of Dá it is of 

greatest importance to make improve- 

in the Kiaenfactucéland úbliznbion of 

(Great adyances are possible in these 

directions, which, if brought about, 

enormously KE esse the useful per- 
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positive impelling force due to jroy 2 
measured by the sum of those try jenů 
which is sixteen —that is, this fore 0ě 
have four times its bo 
ample is, of course, merely intended t1 65 
am idea of the immense increase jn theust) 
performance of mankind which would 
from a radical reform of the iron indust be 
supplying the implements of warfare 
A similar inestimable advantage jn the 
saving of energy available to man voulý; 
be secured by obviating the great waste of 
coal which is inseparably connected with the 
present methods of manufacturing iron, In 
some countries, as in Great Britain, the 
hurtful effects of this Sguandering of fu] 
are beginning to be felt. The price of ena] 
is constantly rising, and the poor are malé 
to suffer more and more. Though we ars 
still far from the dreaded “ exhanstion of tře 
coal-fields," philanthropy commands us o 
invent novel methods of manufacturing ir, 
which will not involye such barbarous ast | 
Of this valuable material from which we dě 
rive at present most of our energy. Itisow 
duty to coming generations to leave 


present value. Tyoůů 


it store of energy intact for them, or at 


not to touch it until we shall have perieci 
'ocesses for burning coal more efficien 
hose who are to come after us will 
Pa we do. We should be 
e iron we 


THE 


196 


JMINIUM 
o AGB OR ALUMINIUM © 
E S ornat INDUSTRY — TRE GRÍ 


LIZING POTENOY OF THE NEW „METAL 
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dvanees made in iron of late 


k jave arrived virtually at the limits 


of improvement! 
very mal 


We cannot hope to in- 
ase le strength, 
city, hardness, 

K onast to make it mu“ 
ts magnetic gnalities. More recently a no- 
table gain was secured by the mixture of a 
small percentage of nickel with the iron, but 
(ot much room for further advance 


there is ni 0 u 
jn this direction, New discoveries may be 


|, but they cannot greatly add to 

the valuable properties of the metal, though 
they may considerably reduce the cost of 
(manufacture. The immediate future of iron 
js assured by its cheapness and its unrivaled 
Nl jd magnetic gualities. "These 

are such that no other product can compete 
svith it now. But there can be no doubt that, 
ata time not very distanl, iron, in many of 
-now uncontested domains, will have to 
the scepter to another: the coming age 
ethe age of aluminium. It is only sev- 
since this wonderful metal was 

d by Woehler, and the aluminium 
scarcely forby years old, commands 
attention of the entire world. 

dg has not been recorded in 
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fher material reduction of the přes ŘE 
minium cannot but be fatal to čá ta 
the progress of the former will ny, pel 
unchecked, for, as it ever happens j 
cases, the larger industry will B 
smaller one: the giant copper interestg ' 
control the pygmy aluminium interests k 
the slow-pacing copper will rednee the kose 
gait of aluminium. This will oly delay s 
avoid, the impending catastrophe. k- 

Aluminium, however, will not stop 
downing copper. Before many years kar 
passed it will be engaged in a flarce strugaje 
with iron, and in the latter it will fnd a, 
adversary not easy to conguer. The issueof 
the contest will largely depend on whether 
iron shall be indispensable in electric ma 
chinery. This the future alone can de 
cide. "The magnetism as exhibited in irm 
is an isolated phenomenon in nature. What 
it is that makes this metal behave so rali: 
cally different from all other materials m 
this respect has not yet beer ascertainel, 
though many theories have besn suggestel. 
As regards magnetism, the molecules of thě 
various bodies behave like hollow beamš 
partly filled with a heavy fluid and bala 
in the middle in the manner of a s 
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the advantages it offers are only a 
So long as we use feeble mar 


reat m 

ults will he obt 
withoutit. In fact, I have 
electric transformers in which 
employed, and which are 
forming ten times as much 
of weight as those with iron, This result j 
attained by using elect; currents of a very 
high rate of vibration, produced in novel 
ways, instead of the ordinary currents now 
employed in the industries, I have also suc- 
ceeded in operating electric motors without 
iron by such rapidly vibrating currents, but 
the results,so far, have been i 
obtained with ordinary motors constructed 
of iron, although theoretically the former 
should be capable of Performing incompa- 
rably more work per unit of weight than the 
latter. But the seemingly insuperable difi- 
culties which are now in the way may be 
overcome in the end, and then iron will be 
done away with, and all electric machinery 
will be manufactured of aluminium, in all 
probability, at prices ridieulously low. This 
would be a severe, if not a fatal, blow to 
iron. In many other branches of industry, 
as ship-building, or wherever lightness of 
structure is reguired, the progress of the 
new metal will be much guicker. For such 
uses it is eminently suitable, and is sure to 
supersede iron sooner or later. „It is highly 
probable that in the course of time we shall 
be able to give it many of those gualities 
which make iron so valuable. : 

While it is impossible to tell when this 

industrial revolution will be consummated, 
there can be no doubt that the future be- 
longs to aluminium, and that in times to 
come it will be the dě jí K uopoonh 
human performance. in 
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EPPORTS TOWARD OBTAINING MORE ENERGY 
TROM COAL—THE ELECTRIC TRANSMIS- 
SION—THE GAS-ENGINE—THE COLD-COAL 
BATTERY. 


I REMEMBER that at one time I considered 
the production of electricity by burning coal 
in a battery as the greatest achievement to- 
Ward advancing civilization, and I am sur- 
prised to find how much 

of these subjects has 


eflieiently, 
makeshift, 
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wer-transmission marks 
available 
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-obtained from 
jsa net gain to 
more effective as 11 
mditure of human effort, and as 
t of all known methods of 
-energy from the sun contributes in 
to the advancement of civiliza- 
electricity enables us also to get 
much more energy than was 
in the old ways. Instead of 
"the coal to distant places of 
n, we burn it near the mine, de- 
ciby in the dynamos, and trans- 
-to remote localities, thus 
saving. Instead of 
y in a factory in the 


by steam-power and 
In this manner it 
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and in utilization £ the energy of tě 
being thus effected. In the prezent a 
the mechanical and electrical arts th E 
rational way of deriving energy from vů 
evidently to manufacture gas close Po 
coal store, and to utilize it, either on the k 
or elsewhere, to generate electricity fo “ 
dustrial uses in dynamos driven byj o 
engines. The commercial success of snoh 
plant is largely dependent upon the rodi“ 
tion of gas-engines of great nominal hore- 
power, which, judging from the keen aetivig 
in this field, will soon be forthcoming. In- 
stead of consuming coal directly, as usti 
gas should be manufactured from it al 
burned to economize energy. 

But all such improvements cannot be mu 
than passing phases in the evolution towanl 
something far more perfect, for ultimate 
we must succeed in obtaining electricitt 
from coal in a more direct way, involyingn | 
great loss of its heat-energy. Whether ol 
can be oxidized by a cold process jsotila 
guestion. Its combination with oxygeů 
ways evolves heat, and whether the eneií 
of the combination of the carbon wi: 
ost element can be turned dire 
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ENERGY FROM THE MEDIUM—THE WINDMILL 
AND THE SOLAR ENGINE—MOTIVE POWER 
FROM TERRESTRIAL  HEAT—ELECTRICITY 
FROM NATURAL SOURCES, 


BESIDES fuel, there is abuhdant material 
from which we might eventually derive 
power. An immense amount of energy is 
locked up in limestone, for instance, and 
machines can be driven by liberating the 
carbonic acid through sulphuric acid or 
otherwise. I once constructed such an en- 
gine, and it operated satisfactorily. © 
But, whatever our resources of primary 
energy may be in the future, we must, to 
be rational, obtain it without consumption 
of any material. Long ago I came to this 
conclusion, and to arrive at this result only 
two ways, as before indicated, appeared pos- 
sible—either to turn to use the energy of 
the sun stored in the ambient medium, or 
to transmit, through the medium, the sun's 
energy to distant places from some locality 
where it was obtainable without con 
tion of material. At that time I a 
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R One and bnde 
hat a wave- 

(von have, as a rulo, but a srali 

veniarting eommerelally with the 

allowing : bel far the botter ma- 

K onerey Lo he obtajned iz simpanonn“ 
W ind-power has been, in old rien býrčh 
po mable value to man, it for T ng else 
jÉ1tý for enabling him to cross the seas, and 

Is even now a very important factor in 
travel and transportation, But there are 
great limitations in this ideally simple 
method of utilizing the sun's energy. The 
machines are large for a given output, and 
the power is intermittent, thus necessitating 
the storage of energy and increasing the 
cost of the plant. 

A far better way, however, to obtain 
power would be to avail ourselves of the 
Sun's rays, which beat the earth incessantly 
and supply energy at a maximum rate of over 
four million horse-power per sguare mile. 
Although the average energy received per 
Sguare mile in any locality during the year 
is only a small fraction of that amount, yet 
an inexhaustible source of power would be 
Opened up by the discovery of some efficient 
method of utilizing the energy of the rays. 
The only rational way known to me at the 
time when I began the study of this subject 
was to employ some kind of heat- or ther- 
modynamic engine, driven by a volatile nid 
evaporated in a boiler by the heat of the 
rays. Buteloserinvestigation of this method, 
and caleulation, oa that, Ka 
ing the apparently vast amount of energy 
řoosivéd koná the sun's rays, only a small 
fraction of that energy could be actually 
"utilized in (manner, Furthermore, the 
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d we could certainly 
i MRoDo n wayot theinternalheat 
fact, it would not be neces- 

depth at all in order to de- 

stored terrestrial heat. 

earth and the 


luced by natural causes is 
of energy which might be 
Lightning discharges 

ts of electrical energy, 
utilize by transforming and 
ago I made known a 
transformation which 


of this task easy, but 
nergy 


Proxima, dimoulties of t 


the earth 
y observa 
1 the © 
and outer con 
high 
taining, in all prok 
of electrical 
to the u: 
reach with ; 

It is po: 
will be, in time, othe 
opened up, of which v 
now. We may even find w; 
forces such as magnetism or grayi 
driving machinery without Using any ot), 
means. Such realizations, though highi v 
proballe, are not impossible. An ergn, 
will best convey an idea of what we can je 
to attain and what we can never attaiy 
Imagine a disk of some homogeneous mate. 
rial turned perfectly true and arranged ty 
turn in frictionless bearings on a horizonig) 
shaft above the ground. This disk, beingun- 
der the above conditions perfectly balancej, 
would rest in any position. Now, it is possí- 
ble that we may learn how to make such a 
disk rotate continuously and perform work 
by the force of gravity without any further 
effort on our part; but it is perfectly im 
possible for the disk to turn and to do vork. | 
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ine, the engine driven by terrest, i 
oto imitaticn in the amos ial heat, 
obtainable. Some 
ered which would 
energy. 
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available 
the ways 
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inanimate mecha 
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temperature of 
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interested me 
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DIAGRAN B. OBTATNINO ENEROY PROM THE 
AMBIENT MEDIDM, 


A, medium with little en $ E, B, ambient medinm 
WÝMi much energy; 0, path of the enorzy: 


tion, an inclosure T, as illustrated in dia- 
Sram d, such that energy could not be 
transferred across it except through a chan- 
nel or path 0, and that, by some means or 
other, in this inclosure a medium were main- 
tained which would have little energy, and 
that on the outer side of the same there 
would be th. ordinary ambient medium with 
much energy“ Under these assumptions the 
energy would flow through the path O, as in- 
dicated by the Arrow, and might then be con- 
verted on its passage into some other form 
of energy. The guestion Was, Could such a 
condition be attained? Could we produce 
artificially such a “sink" for the energy of 
the ambient medium to Aow in? Suppose 
that an extremely low temperature could be 
maintained by some process in a given space; 
the surrounding medium would then be com- 
pelled to give off heat, which could be con- 
verted into mechanical or other form of en- 
ergy, and utilized. ra such a plan, 
we should be enabled to get at any point oř 
the globe a E okoé of energy, 
ay and (ore than this, reasoning 
okno akéa t, it would seem Possible to 
circulation of the medium, 

the energy at a very rapid 
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ň v level, and, conseguen? 
from Rh plet te str K VE ět oné 
just as W so we are able to let I 5 
yn to the stě, ze travel up into the 
from Me OR S nt, like water, G 
cold roBi iy Howing down, and if we had 
or. k Eva to whether we could derive 

ny do the medium by means of a the 
il ské deseribed, it would be dis- 
oa mn we produce 
p i n S zero BE the ŘDave and 

i i ortion 0f e 

S aordbe heat o flow in continually? To 
ksáte such a “sink," or “cold hole," as we 
might say, in the medium, would be eguiva- 
ent to producing in the lake a space either 
empty or filled with something much lighter 
than water. This we could do by placing in 
the lake a tank, and pumping all the water 
out of the latter. We know, then, that the 
water, if allowed to flow back into the tank, 
swould, theoretically, be able to perform ex- 
actly the same amount of work which was 
used in pumping it out, but not a bit more. 
iseguently nothing could be gained in this 
'. E opereta of first raising the water 
© and then letting it fall down. This would 
1 that it is impossible to create such a 
sink in the medium. But let us reflect a 
Heat, though following certain 
laws of mechanics, like a fluid, is 
tt is energy which may be con- 


I analogy complete and true, 
assume that the water, 
tank, is converted into 


ted. for the h« 


ide 
do not know 


"This wonld 
tíve powe 
absolutely 


al way of obtajný 
90 

process of heat, 

ntly some he 


r 
n our m 
will arri 
and a gradnal z 
will take pl 
pumping out. But e dently th 
less to pump out than flows in, 
words, less energy will be need, 
tain the initial condit 5.08 
by the fall, and this is to say that 
energy will be gained from the 
What is not converted in fowing down cs 
just be raised up with its own energy, an 
what is converted is clear gain. Thus the 
virtue of the principle I have discoverej Te- 
sides wholly in the conversion of the energy 
on the downward flow. 


FIRST EFFORTS TO PRODUCE THE SBLF-AGr- 
ING ENGINE—THE MECHANICAL OSOILLA- 
TOR— WORK OF DEWAR AND ZINDE— 
LI9UID AIR. 


HavIva recognized this truth, I began to 
devise means for carrying out my idea, 
and, after long thought, I fnally conceived 
a combination of apparatus which shoulů 
make possible the obtaining of power from 
the medium by a process of continuous cogls 
ing of atmospheric air. This apparatus, by 
continually transforming heat into mechan 
icalwork, tendedto become colder and cold 
and if it only were practicable to reach a 
low temperature a m manner, oa 
eat could be produced, 
í the medium. 

to the st 
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vestigation 
caleulation, 
aimed at could 
cal manner by « 
in the beginning 


bo principles involved, and 
showed that the result r 
ot be reached in a practi- 
rdinary machine; 


c Je of engine 

tur] ne," which at 
better chances for a 
"© lén. Soon I found, how- 
ever, that the turbine, too, Was unsuitahle 
Bat my conclusions ahowed that i£ an engins 
of a peculiar kind could be brought to a 
high degree of perfection, the plan [had con- 
ceived was realizable, and I resolved to pro- 
ceed with the development of such an engine, 
the primary object of which was to secure 
the greatest economy of transformation 
of heat into mechanical energy. A charac- 
teristic feature of the engine was that the 
work-performing piston was not connected 
with anything else, but was perfectly free to 
vibrate at an enormous rate. The mechan- 
ical difficulties encountered in the construc- 
tion of this engine were greater than I had 
anticipated, and I made slow progress. This 
work was continued until early in 1892, when 
I went to London, where I saw Professor 
Dewar's admirable experimentswith liguefied 
gases. Others had liguefied gases before, and 


seemed to ofTe 
ion of the ideg 


notably Ozlewski and Pictet had performed 
creditable early experiments in this line, but 
there was such a vigor about the work of 
Dewar that even the old appeared new. His 
experiments showed, though in a way difřer- 
ent from that I had imagined, that it was 
possible to reach a very low temperature by 


transforming heat into mechanical work, ant 
I returned, deeply impressed with what I had 
seen, and more than ever convinced that my 
plan was practicable. The work temporarily 
interrupted was taken up anew, and soon I 
had in a fair state of perfection the engine 
which I have named “the mechanical oscil- 
lator," In this machine I sueceeded in doing 
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m the process, 
ved it, £ 


a such machines existed. The 
mechanical  oscillator was the first ele- 
ment of this combination, and having per- 
fected this, I turned to the next, which was 
an air-compressor of a design in certain re- 
Spects resembling that of the mechanical 
Oscillator. Similar diffieulties in the con- 
Struction were again encountered, but the 
Work was pushed vigorously, and at the 
close of 1894 I had completed these two 
elements of the combination, and thus pro- 
duced an apparatus for compressing air, 
virtually to any desired pressure, incom- 
parably simpler, smaller, and more efficient 
than the ordinary. I was just beginning 
work on the third element, which together 
with the first two would give a refrigerating 
machine of exceptional efficiency and sim- 
plicity, when a misfortune befell me in the 
burning of my laboratory, which erippled my 
labors and delayed me. Shortly afterward 
Dr. Carl Linde announced the liguefaction 
of air by a self-cooling process, demonstrat- 
ing that it was practicable to proceed with 
the cooling until liguefaction of the air took 


d place. This was the only experimental proof 


which I was still wanting that energy was 
obtainable from the medium in the manner 
contemplated by me. 

The liguefactionof air bya self-coolingpro- 
Cess was not, as popularly believed, an acei- 
dental discovery, but a scientific result which 
could not have been delayed much longer, 
and which, in all probability, could not have 

d 


j to the powerful work 
tohman.  Nevertheless, 

mortal achievement. The 

iguid air has been carried 

rs in Germany, on a scale 

in any other country, and 

et has been applied for a 

Much was expected of 

but so far it has been 
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d as a refrigerant it is 

ast ita temperature is un- 

low. It is c P otahura 

Z bal very low tém ra a 
jntain A Do ry O6: it takes coal to 
(o cold. In oxygen manufacture it 
kk Nos compete with the „electrolytic 
a. For use as an explosive it is un- 
saní + because its low temperature again 
K sune jt to a small efficiency, and for 
Mnotive-power purposes its cost is still by far 
mokeh. Ibis of intorest to note, how- 
rn that in driving an engine by liguid air 
a certain amount of energy may be gained 
from the engine, or, stated otherwise, from 


ent medium which keeps the engine 
n P aeh two hundred pounds of iron- 
casting of the later contributing energy at 


rate of about one effective horse-power 
ine one hour. But this gain of the con- 


„sumer is offset by an egual loss of the 
producer. 


(cal details are still to be perfected 
ificnlties of a different nature to 
red, and I cannot hope to produce 
ng machine deriving energy from 
it medium for a long time yet, 
jy expectations should material- 
circumstances have occurred 
retarded my work of late, but 
ons the delay was beneficial. 

ons was that I had ample 

at the ultimate possíbili- 


industrial scale 
bu 
view. 
ditions th 
a high insul 
ties, and + 
any amount 
difficulties in t 
tion of thi: 
transmitting 
were seeming 
sures of many millions of 
produced and handled; gener: 
of a novel kind, c 
immense electric 
vented and perfected, and a co) 
against the dangers of the highonenak 
rents had to be aátained jn the system 
its practical introduction could Benčě 
thought of. All this could not be dore je 
few weeks or months, or even years. T). 
work reguired patience and constant ap ji 
cation, but the improvements Came, tboug 
slowly. Other valuable results were or- 
ever, arrived at in the course of this long- 
continued work, of which I shall endeavor to. 
give a brief account, enumerating the chief 
advances as they were successively effected, 
The discovery of the conducting proper 
ties of the air, though unexpected, was only 
a natural result of experiments in a special 
field which I had carried on for some years 
before. It was, I believe, during 1869 that 
certain possibilities offered by extremely 
rapid electrical oscillations determined mě 
to design a number of special m 
adapted for their investigation. 
the peculiar reguirements, the construči 
of these: machines was very dificuit, ani 
consumed much time and effort; but 


could new, 
a disc hel Ina be s 
I obsc dar Made chapealžej 
AE under copjašů my 
osphere, which zů c 
turne s 
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developed to such 
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of modical 


wit 


n extent that 
Important dej 
my results 


it now 
partment, 

Š oug 
Oseillations, and man 
: f then can novy ha 

" their means, Tstill re. 
how, nine Years ago, 
oť a powerful "induc. 
Jody to demonstrate 
Ů ety the Comparative 
S very rapidly vibrating ler. 

trie currents, and I can still recall the ag- 
tonishment of my audience, 
undertake, with much less Apprehension than 
Thad in ti i transmit through 
my body with such currents the entire elec- 
trical energy of the dynamos now Working 
at Niagara 
power. I have produced electrical 
tions which were of such intensity that 
when circulating through my arms and chest, 
they have melted wires which joined m 
hands, and still I felt no inconvenience. I 
have energized with such oscillations aloopof 
heavy copper wire so powerfully that masses 
of metal, and even objects of an electrical 
resistance specifically greater than that of 
human tissue, brought close to or placed 
within the loop, were heated to a high tem- 
perature and melted, often with the violence 
of an explosion, and yet into this very space in 
which this terribly destructive turmoil was 
going on I have repeatedly thrust my head 
without feeling Anything or experiencing in- 
Jdurious after-effects, 

Another observation was that by means of 
such oscillations light could be produced in 
a novel and more economical manner, which 
promised to lead to an ideal system of elec- 
tric illumination by vacuum-tubes, dispens- 
ing with the necessity of renewal of lamps 
or incandescent filaments, and possibly 
also with the use of wires in the interior 
of buildings. The efficiency of this light 
increases in proportion to the rate of the 
Oseillations, and its commercial success is, 
therefore, dependent on the economical pro. 
duction of electrical vibrations of transcer 


t that time, 
these 
experiments und 
readily perfo 
member wii 
I passed thc 
tion-coil thro: 
before a 


harge 
h my I 


oseilla- 


At inthis 


INCRRASING HU 


MAN ENERGY, 205 
manner only ve 

by energy nv) small a 

have bee, 


at a degree the appliances 


Ince my first demon- 
1 before a scientific 


I would now 


forty or fifty thousand horse- k; 


(onstrating the practicability of 
of transmission, the thought 
naturally occurred to me to use the earth as 


Y A conductor, thus dispensing with all wires. 


Whatever Electricity may be, it is a fact 
that it behaves like an incompressible fuid, 
and the earth may be looked upon as an 
jmmense reservoir of electricity, which, I 
thought, could be disturbed effectively by a 
properly designed electrical machine. Ac- 
cordingly, my next efforts were directed to- 
Ward perfecting a special apparatus which 
would be highly effective in čreating a dis- 
turbance of electricity in the earth. The 
progress in this new direction was neces- 
sarily very slow and the work discouraging, 
until I finally succeeded in perfecting a novel 
kind of transformerorinduction-coil, particu- 
larly suited for this special purpose. That it 
is practicable, in this manner, not only to 
transmit minute amountsof electrical energy 
for operating delicate electrical devices, as I 
contemplated at first, but also electrical en- 
ergy in appreciable guantities, will appear 
from an inspection of Fig. 4 (see p. 186), 
which illustrates an actual experiment of 
this kind performed with the same apparatus. 
The result obtained was all the more re- 
markable as the top end of the coil was not 
connected to a wire or plate for magnifying 


the effect. 
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Ý Ana =makona IN THE HERTZIAN INVES- 

(TIGATIONS—A REOBIVER OP WONDERFUL 
© SENSITIVENESS, 


he firstvaluable result of myexperiments 


latter line a systemof telegrapby with- 


out wires resulted, which I described in two 
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A February 
jentil es in Febrnar) 
seleniiio Do ada, Ib is mo- 

"ilustrated in dia- 


l arrange- 
it then, 
ates 


elastie walls, which is supposed to be closed 
and filled with a light and incompressible 
mid. By striking repeatedly one of the 
prongsof the tuning-fork F, the small piston 
pbelov would bevibrated, and its vibrations, 
transmitted through the fluid, would reach 
the distant fork 7), which is “tuned" to the 
fork F, or, stated otherwise, of exactly the 
same note as the latter. The fork F, would 
noty be set vibrating, and its vibration would 
'intensified by the continued action of the 
„fork F until its upper prong, swing- 
out, would make an electrical connec- 
hh a stationary contact c“, starting 
manner some electrical or other ap- 
which may be used for recording 
In this simple way messages 

ged between thetwostations, 
provided for this 


the distant vertical receiving=wire ESP, 
exciting corresponding electrical Oseillationy 
in the same. In the latter wire or cirenit jg 
included a sensitive device or receiver 8 
which is thus set in action and made to op- 
erate a relay or other appliance. Rach sta- 
tion is,of course, provided both with a source 
of electrical oscillations S and a sensitive 
receiver S/, and a simple provision is made 
for using each of the two wires alternately 
to send and to receive the messages. 

The exact attunement of the two cirenits 
secures great advantages, and, in fact, it is. 
essential in the practical use of the system, 
In this respect many popular errors c 
and, as a rule, in the technical reports 
this subject circuits and appliances are dě- 
Scribed as affording these advantages when 
from their very nature it is erident that 
this is impossible. In order to ati 
best results it jal e 
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1 Pig. 5 (p. 187), which; 
ad byla note, Vhich is sum. 
"eribod these simple 1 ineipleg 
sithout wires T have had fre- 
onto note that the identica] 
slemonts have been used, jp 
the ov nelief (hat the signaly are be- 
ing tranamitted to considerahle 
by “ Hertzian " radiations, This 1 
of many misapprehensiong to wh 
vestigations of the lamenti 
given rise. About thirty 
Maxwell, following 
periment made by l; 
y simple 
connected light, 
cal phenomen, 
all due to vih 
fluid of inconcei 
ether. No experi 
rived at until H 
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auent © 
feature 


Only one 


ist have 
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evolved 
imately 
electri- 
s being 
'thetica] 
led the 
Was ar- 
stion of 
eriments 
extraor- 
devoted 
his old- 


experi- 

overed. 
Repeating his experiments and reaching 
difřerent results, I ventured to point out 
this oversight. The strength of the proofs 
brought forward by Hertz in Support of 
Maxwell's theory resided in the correct esti- 
mate of the rates of vibration of the circnits 
he used. But I ascertained that he could 
not have obtained the rates he thought he 
Was getting. The vibrations with identical 
apparatus he employed are, as a rule, much 
slower, this being due to the presence of air, 
which produces a dampening effect upon a 
rapidly vibrating electric cireuit of high 
pressure, as a fluid does upon a vibrating 
tuning-fork. I have, however, discovered 
Since that ti 
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Communication to 
earth 


chiefly on 
h it could 


distances 4 


h the in- c bi, 


with 
then at 


This light- 
the earth's 
many as twenty thousand 
times per Second, the rotation in these 
parts being opposite to what it would be in 
the southern hemisphere, while in the region 
of the magnetic eguator it should not rotate 
at all. In its most sensitive State, which is 
difficult to attain, it is responsive to electric 
or magnetic influences to an incredible de- 
gree. The mere stiffening of the museles of 
the arm and Conseguent slight electrical 
change in the body of an observer standing 
at some distance from it, will perceptibly 
affectit. When in this highly sensitive state 
it is capable of indicating the slightest mag- 
netic and electric changes taking place in 
the earth. The observation of this wonder- 
ful phenomenon impressed me strongly that 
communication at any distance could be 
easily effected by its mea 


[ENSE ELECTRICAL MOVEMENTS—THE 
H RESPONDS TO MAN—INTERPLANE- 
Y COMMUNICATION NOW PROBABLE, 


to concentrate my efforts upon 
K razósolna task, though it involved 
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real sncriice, 


the difficulties to be mas- 
o bat I oould hopo to con- 
after years of lahor. It 


summate it only rwork to which I would 
een Kto, doroto myself, but I 

jod jine conviction that my energies 
San not be more usefully employed; for I 
could E003 that an efficient apparatus for 


ret é cí 
jon of powerful electrical oscilla- 
MoDo as neeled for that specific pur- 
was the key to the solution of other 

most: important electrical and, in fact, human 
problems. Not only was communication, to 
any distance, without wires possible by its 
means, but, likewise, the transmission of en- 
ergy in great amounts, the burning of tho 
atmospheric nitrogen, the production of an 
efficient illuminant, and many other results 
of inestimable scientific and industrial value, 
Finally, however, I had the satisfaction of 
accomplishing the task undertaken by the 
se of a new principle, the virtue of which 
© is based on the marvelous properties of the 
electrical condenser. One of these is that 
can discharge or explode its stored energy 

| inconceivably short time, Owing to 

is unegualed in explosive violence. 

ion of dynamite is only the breath 
(cónsumptive compared with its dis- 

- It is the means of producing the 
current, the highest electrical 

the ae commotion in the 

of its properties, egually 

discharge may vibrate 
to many millions per 
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formeli v 
ilustrate so a 
ba idea the magnitude ofth 
ally produced. The complet, 
of the igures referred to ako Pet 
deseription of them unnecessar, © Mtřihez 
However extraordinary the r, 
may appear, they are but iriineje shom 
svith thoso which are attainable hy apel 
designed on these same principles re 
produced electrical discharges the a ní 
path of which, from end to end, was 
ably more than one hundred feet Jon sh 
it would not be difficult to reach lensthé k 
hundred times as great. I have přodh 
electrical movements oceurring at the rate 
of approximately one hundred thousand 
horse-power, but rates of one, five, or ten 
million horse-power are easily practiesje 
In these experiments effects were developed 
incomparably greater than any ever 
duced by human agencies, and yet these re- 
sults are but an embryo of what is to be. 
That communication without wires'to, 
point of the globe is practicable with « 
apparatus would need no demonstratic 
but through a discovery which I made 
tained absolute certitude. Popularly 
Plained, it is exactly this: When we 
the vojce and hear an echo in 
know that the sound of the 
have reached a distant wall, 
and must have been ref 
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region of (io globe; we may 

rálative on or course of 

1 vesel a náš 

© Same, or its speed: or we 

| ovot ho oarth a wave of oleobriciky 

iny rate we de re, from the 
pace of a turtle up to lightning speed. 

With those developments we have ever 

reason to anticipate that jn 
stant most telegraphic me: S across the 
is will be transmitted without cables 
hort distances We need a “wirelegg" 
telephone, which reguires no expert opera- 
tors. © greater the spaces to bo bridged, 
the more rational becomes communication 
without wires, The cable is not onlyan easily 
damaged and costly instrument, but it limits 
us in the speed of transmission by reason of a 
certain electrical Property inseparable from 
its construction, A properly designed plant 
for effecting communication Without wires 
ought to have many times the Working capa- 
city of a cable, while it will involve incom- 
parably less expense. Not a long time will 
pass, Ibelieve, before communication by cable 
will become obsolete, for not only will sig- 
naling by this new method be guicker and 
cheaper, but also much safer. By using 
some new means for isolating the messages 
which I have contrived, an almost perfect 
privacy can be secured. 

I have observed the above effects so far 
only up to a limited distance of about six 
hundred miles, but inasmuch as there is 
virtually no limit to the power of the vi- 
brations producible with such an oscillator, 
I feel guite confident of the success of 
such a plant for effecting transoceanic 
communication. Nor is this all. My mea- 
surements and calculations have shown that 
it is perfectly practicable to produce on our 
globe, by the use of these principles, an 
electrical movement of such magnitude 
that, without the slightest doubt, its effect 
will be perceptible ní some of our nearer 
Planets, as Venus am ří 
mere possibility ii lanetary communi- 
cation has entered the stage of proba- 
bi fact, that we can 
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could be utilize 
Fin his instrum, 
have day, 


the en ergy transmitt 
in his instrumení, 


ing the later a; 


Y millionfold. 


„ Besides machinery for producing vibra- 
tions Of the reguired Power, we must have 
delicate means Gapable of revealing the ef- 
fects of feeble influences exerted upon the 
earth, For such Purposes, too, I have per- 
fected new methods. By their nse we shall 
likewise be able, among other things, to 
detect at considerable distance the presence 
of an iceberg or other object at sea. By 
their use, also, I have discovered some ter- 
restrial phenomena still unexplained, That 
We can send a message to a Planet is cer- 
tain, that we can get an answer is probable: 
man is not the only being in the Infinite 
gifted with a mind. 


TRANSMISSION OF ELECTRICAL ENERGY TO 
ANY DISTANCE WITHOUT  WIRES—NOW 
FRACTICABLE—THE BEST MEANS OF IN- 
CREASING THE FORCE ACCELERATING THE 
HUMAN MASS. 


THE most valuable observation made in 
the course of these Investigations was the 
extraordinary behavior of the atmosphere 
toward electric impulses of excessive elec- 
tromotive force. The experiments showed 
that the air at the ordinary pressure be- 
came distinctly conducting, and this opened 
up the wonderful Prospect of transmit- 
ting large amounts of electrical energy 
for industrial purposes to great distances 
without wires, a possibility which, up to that 
time, was thought of only as a scientific 
dream. her investigation revealed the 
important fact that the conductivity im- 
parted to the air by these electrical impulses 
of many millions of volts increased very 
ith the degree of rarefaction, so 
ita at very moderate altitudes, 
accessible, offer, to all ex- 
lence, a perfect conducting 
in a Copper wire, for currents 
racter. 
discovery of these new proper- 
-atmosphere not only opened up 
lity of transmitting, without 
in large amounts, but, what 
e significant, it afforded the 
hat energy could be transmitted 
inner economically. In this new 
6 matters little—in fact, almost 
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energy, Such Ai nat distance by this new 
nL h vo operated several model plants 
Cale sty the same conditions which will 
Amen k o Jarge plant of this kind, and the 
oa bility of the system is thoroughly 
K boatnated. The experiments ne shown 
ively that, with two terminals main- 
M of not more than thirty 
thousand to thirty-five thousand feet above 
sea-evel, and with an electrical pressure of 
fifteen to twenty million volts, the energy of 
thousands of horse-power can be transmitted 
over distances which may be hundreds and, 
if necessary, thousands of miles. I am hope- 
ful, however, that I may be able to reduce 
very considerably the elevation of the termi- 
nals now reguired, and with this object I am 


to fly at distances of hundreds of 
feet, but, paradoxical as it may seem, the 
As I have described it in a technical 
cation, offers greater personal safety 
of the ordinary distribution cir- 
used in the cities. This is, in a 
out by the fact that, although 
(n such experiments for a 
injury has been sustained 
assistants. 
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from waterfalls, Expory a 
on become the chief soa, 8 

come for many happily itugted 0 
the United State Cen 


„Canada, Centra 
South America, Switzerland, and Sad 
Men could settle down everywhere (revleny 
amd irrigate the soil with litlo ej ci 
convert barren deserts into ardeng, : 
thus the entire globe could be tranato,řů 
and made a fitter abode for mankind, +- 
highly probable tkat if there are intel; 
beings on Mars thoy have long ago real 
this very idea, which would explain th, 
changes on its surface noted by Astronomen; 
The atmosphere on that Planet, bejn 
considerably smaller density than čhatořtk“ 
earth, would make the task much more 
It is probable that we shall soon have 
self-acting heat-engine capable of derivi 
moderate amounts of energy from the am- 
bient medium. There is also a possibility — 
though a small one—that we may obtain 
electrical energy direct from the sun. This 
might be the case if the Maxwellian 
is true, according to which electrical vibra 
tions of all rates should emanate from tie 
sun. I am still investigating this subject. 
Sir William Crookes has shown in his bean- 
tiful invention known as the “radiometer" 
that rays may produce by impact a mechani 
cal effect, and this may lead to some impor- 
tant revelation as to the utilization of the 
Sum's rays in novel ways. Other sources ol 
energy may be opened up, and new met 
of deriving energy from the sun disco: 
but none of these or similar 
ments would egual in importance the t 
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* Daily work—my hands' employment, 
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Schafť, das Tagywerk 


Hohe meiner Hiinde, 


"s vollende! 
Nein, 
Jet i 
Geben einst P 

Lo! these trees, but bare pol i 

Yet wilWield both fruit and skelet © 
Goethe's “ Hope" 
Translated by Wiliam Gibson, Com. U. S. N. 


LATITUDE AND LONGITUDE AMONG REFORMERS. 
BY THEODORE ROOSEVELT. 


INE of Miss Mary E. Wilkins“ 
delightful herojnes remarks, in 
speaking of certain would-he lead- 

xf ers of social reform in her village: 
“I don't know that I think they are so 
much above us as too far to one side, Some- 
times it is longitude and sometimes it is 
latitude that separates people“ This is 
true, and the philosophy it teaches ap- 
lies guite as much to those who would 
reform the politics of a large city, or, for 
that matter, of the whole country, as to 
those who would reform the society of a 
hamlet. 4 3 
There is always danger of being misun- 
derstood when one writes about such a sub- 
ject as this, because there are on each side 
unhealthy extremists who like to take half 
of any statement and twist it into an argu- 
mentin favor of themselves or against their 
opponents. No single sentence or two 
sufficient to explain a man's full meaniny 
any more than in a sentence or two it M 
be possible to treat the guestion of | 


čism, that they do not believe in the possibil- 
ity of making anything better, or do not care 
tosee things better. There are also men who 
are slightly disordered mentally, or who are 
cursed with a moral twist which makes them 
champion reforms less from a desire to do 
good to others than as a kind of tribute to 
their own righteousness, for the sake of 
emphasizing their own Superiority. From 
neither of these classes can we get any real 
help in the unending struggle for righteous- 
ness. There remains the great body of the 
people, including the entire body of those 
through whom the salvation of the people 
must ultimately be worked out. All these 
men'combine or seek to combine in vary- 
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The Boston Post 
Boston, Mass. Sept 3, 1901 


Mr. R. U. Johnson, 
The Century Magazine, 
New York City 


My dear Mr. Johnson: — 


I have persuaded Mr. Kinraide to carry over to New York the Electrical Photographs of which 
you may remember I wrote you some time ago. | am sure you will, at least, be much interested in 
seeing them. 


Mr. Kinraide will call on you probably on Thursday of this week. 


Very truly yours, 

Anabel Parker 

76 Munroe St. 
Roxbury, Mass. 


Hotel Imperial 
Absolutely Fire-Proof 
BROADWAY 8 32" STREET 
NEW YORK 
-ROBERT STAFFORD- 


My dear Mr. Johnson, 


Vam auite ill this morning, it is impossible for me to leave my room to come to you. | will 
communicate with you as soon as | am able to do so. 


The oppressive heat of yesterday was too much for me. 
With many regrest[sic] | am, 


Sept.5— 1901 Sincerely yours, 
T. B. Kinraide 


Hotel Imperial 
Absolutely Fire-Proof 
BROADWAY 8 32" STREET 
NEW YORK 
-ROBERT STAFFORD- 


Dear Mr. Johnson, 
Vam so ill, that I feel it imprudent to remain here any longer. | am returning home tonight on 
the boat. Willyou kindly take care of photographs, putting them in box, face down; until I 


communicate with you. 


Sincerely, 
T B Kinraide 


Jamaica Plain 
Sept 16 1901 


Mr R U Johnson 
Dear Mr. Johnson, 


Vthink you for your intrest[sic] in my recovery from the ill turn I had in N.Y. 
1feel able to try it over again — meaning of cours— to be more careful of myself. 


Ifound the same edition of Lord Armstrong's work in our library and have read it carefully. 


It makes no reference to the discoveries I have made and in no way conflicts with the article. I 
Wwill be more than glad to give Lord Armstrong due credit for what he has done in a suitable manner 
in the article after we have decided upon what can be done with it. 


Ifeel greatly indebted to Mr. Tessla[sic] for bringing my attention to a work that I would have 
had to apologize for not knowing about it. | am also indebted to you for the pleasure of meeting 
so estimable a man — Mr. Tessla. 


Vexpect to be in New York about the middle of this week and hope to be able to come to a 
satisfactory decision both as to the article and photographs. 


Yours very sincerely, 
T. B. Kinraide 


THE WESTERN UNION TELEGRAPH COMPANY 
RECEIVED AT THE WESTERN UNION BUILDING, 195 BROADWAY, N.Y. Sept 17, 1901 
Dated: Willimantic Conn 17 
To: Mr. R. U. Johnson 


Century Co. Union Sguare NY 


Will be in New York tomorrow morning will telephone 
T B Kinraide 


Mar 15 1902 
Dear Mr Johnson 


Your very pleasant letter of the 11 has been forwarded to me here. | have forwarded it to 
Miss Parker who I am sure will take much pleasure in reading it and will make the changed you 
suggest. The only reason I have, for not writing the article myself was as you say, that my 
technical methods of expression could never be used in such a paper. I therefore choose a layman 
instead. 


Iassure you I am very sincerely yours, 
T B Kinraide 


THE BOSTON POST 
Boston, Mass. March 21, 1902 


Mr. R. U. Johnson 
The Century Magazine 


My dear Mr. Johnson, 


Mr. Kinraide has sent me the manuscript of your article in regard to his experiments. I have 
made the changes suggested and I hope the copy as as now stands will be available. There is no 
objection to your cutting out the first two and the last paragraphs, should you wish to do so for 
space considerations. The paragraph on page 10, beginning “Examine for a moment" could also be 
eliminated without seriously marring the purpose of the article. Both Mr. Kinraide and myself 
should honestly be glad if the article could be used in full. It has been prepared with a deal of 
painstaking and a serious desire to make it at the same time “popular“ and scientifically accurate. I 
feel myself, deeply indebted to Mr. Kinraide for his untiring patience and kindness, and, guite as 
much for his sake as my own should be glad to have it given good space and make-up. 


I should be glad to see proofs of the make-up, if it would be in accord with your custom to 
permit me to. 


By this same mail | am sending to Mr. Kinraide, who is now in Savannah, Ga. the underlining 
changes. I shall ask him to write or wire you that they meet his approval. 


Should your find further changes desirable upon a second reading, | will endeavor to make 
them. | appreciate that time you take up the matter without being familiar with the experimental 
work. You are in the best possible position to judge whether or not it is guite clear enough to be 
understood by the average reader. 


Thanking you for your kindly courtesy, | am, truly yours, 
Anabel Parker 


The Boston Post 
Boston 


THE WESTERN UNION TELEGRAPH COMPANY 
RECEIVED AT THE WESTERN UNION BUILDING, 195 BROADWAY, N. Y. Mar 25, 1902 
Dated: Charleston 
To: Mr. R. U. Johnson 


Century Pub. Co. New York 


Changes in article are ok will be home Monday T B Kinraide 


THE BOSTON POST 
Boston, Mass. March 25, 1902 


Mr. R. U. Johnson 
The Century Magazine 


My dear Mr. Johnson, 
Vam unable to tell you whether Mr. Kinraide in speaking to me of photographs of sound 


waves referred to the work of Prof. S. (?) whom you mention or to that of some other 
investigator. He mentioned a name, but I am unable now to recall it. 


Ihave written him asking to communicate with you in regard to the matter. His absence in 
the south renders this delay unavoidable. 


Sincerely yours, 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. April 10, 1902 


Mr. R. U. Johnson 
The Century Magazine 


My dear Mr. Johnson, 
1have to Thank you for the proofs of the Kinraide article, which I herewith return, corrected. 
Mr. Kinraide has just been in. He is pleased with the article as it stands and has no changes to 
reguest. If guite agreeable, to be honest he would be glad to see proofs of the halftone cuts when 


they are ready. 


Sincerely yours, 
Anabel Parker 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. April 28, 1902 


Mr. R. U. Johnson 
New York City, 


My dear Mr. Johnson, 

Mr. Kinraide instructs me to say that the line under Plate 1 should be headed Anodos. The 
delay in returning the proof to you is because of Mr. Kinraide's absence from home during which 
time his mail was unopened. 


Mr. Kinraide reguests me to say that he regrets the delay. 


Sincerely yours, 
Anabel Parker 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. July 14, 1902 


Mr. R. U. Johnson 
The Century Magazine, 


My dear Mr. Johnson, 


Vam uncertain as to whether or not the matter of payment for my article published in the July 
number of the Century Magazine was referred to when Mr. Kinraide saw you in New York. 


It was understood, however, between Mr. Kinraide and myself that payment for all the matter 
submitted would be made to me. | write this to forestall any guestion that might arise regarding 
this, though perhaps it is unnecessary since you doubtless remember that it was I who submitted 
the article. 


Thanking your kindly courtesy throughout the correspondence, I am, 


Very truly yours, 
Anabel Parker 


Anabel Parker 
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HERE'S A NOVEL THEORY 


ON THE ORIGIN 


GF THE UNIVERSE, 


Electrician Kinraide s Ideas of the Úreation of the 
Sun, Moon, Sta Stars and Plansis, 


»Wondgrául- and -Beauiifuily Construted Apparatus the Work of Which Is Likely to 
Rstonish the Eleciriolans and Scientists of the Civilizad World, 


Ihe remarkable series of photographs | theory of tha origin of the universe, 
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ELUCTROGRAPHING 


(n emourtng the 


SPHERES USED IN ELBCTROGRAPH- 
ING. 

They range from one Inch to elght inches 

in dlameter. Best results have been se- 

cured from the five and six-inch spheres, 


made in his laboratory are the same as 
those which must have existed millions 
of aeons ago, when what we may call 
the universe was in a state of chaos. 
That is, before the suns and stars were 
formed. 

Of course, Mr. Kinralde reasons, un- 
der the same conditions similar results 
woulá follow. | Then he explalns what 
these results would be. In the first 
place, he assumes that before the 
worlds were formed electricity was pres- 
ent everywhere in cosmos. It was the 
only great physical force then opera- 
tive. Primarlly It then existed In a state 
of eguilibrilum. * 

For some reason or other, the egulilb- 
rlum was disturbed and then electrical 
comets went swinging off Into space. 
"The negative, going ahead, would, be 
followed in a headlong chase by its 
brother, positive, trying to catch up 
with it. | For how many blilions of 
leagues this great race may hůve gone 
on no one will attempt to say, nor for 

| how many aeons it was kept up. But 
on and on the chase would sweep through 
space until something would stop it. 

This is hów Mr. Kinraide believes It 
would be stopped, He assumes that in 
the mad rush the electrical comet 
would attract to Itself cosmic dust in 
much the same way that any statlo 
electrical machine in a laboratory will 
auickly gather to itself the motes in 
t2> aiz As time went on this acere- 
tion of dust would grow greater and 
greater. Polarization of the particles oť 
dust in the comet's path would ensue 
and It would whirl along like a great 
sweeping machine, gathering into itself 
whatever came In Its way, | 
In time an enormous mass would be 
cellected. Then the speed of the on- 
rushing 'orce would be rotarded and tho 

| positive p be able to 
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Formation of tha World's 
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Billions VÍ Leasues, 


Electricity, He Claims, Was the First Great Physical Force Out of Whlch All Things 
Eise Have Developed Since the Beginning of Tim 


0 


Then the cosmlo dust, free to follow its 
own devices, would assume Its natural, 


spherical condition, 
were formed. 


This, at least, is Mr. Kinralde's theory, 
based on the marveilous results he has 
secured in his study of this mighty 
force. He says that every plate ho se- 
cures has some new proof for him. | He 
does not claim that electricity was tho 
life principle, but he belicves It was 
the first great physlcal force out of 
which all things else have developed. 
Beautifully analogous to all things ani- 
mate, It, though inanimate, has a two- 
part nature at least, a dual manifosta- 
tion. 

Mr. Kinraido takes a natural prida fn 
his successful inventions, his X-ray ap- 


Thus the worlds 


paratus and his wireless telegraphy de-| 


vices, both of which are of direct com- 
mercial value, but the wonderful vístas 
of grandenr onening out before him 
along the line of this theory of the bulld= 
ing of the universe so far eclipse in their 


ubsorbing Interest all other phases oť 
his study that to this he has gtven his 
deepest attention. 

It seems perhaps far-fetched that from 
The study of protographio plates and 
of the conditions under which they were 
produced a man can base a theory of 
world bullding, But that ls what Mr, 
IKinraide has done. Four years of closest 
study along this Jíne have taught him 
wonderful facts, and the theory has 
worked itself out before his eyes, day 
by day, until It stands as clearly before 
him as any other law in nature. Ho 
appreciates the vastness of the ideas 
presented and watches thelr unfoMing 
with deep reverence. 

Mr. Kinralde has been interested in the 
study of electricity from boyvhood. When 
ho was only 10 years old ha began ex- 
perimenting. Most of his work has been 
along the line of independent Investiga« 
ton. He is yet a young man, and the 
world may rightly look to him for othať 
marvellous discoveries, 
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Double coll with platea in positive batween the large ephoras, trogi 
anser, vondenser break, primary o0il, rheostat 


Replica Kinraide break, built by the author 


EKK E 


Kinraide's earliest high freguency coils, built on similar principles as Tesla's early disruptive discharge coils. 
The designs were modifications of the principles of the induction coil, engineered to operate at higher 
freguencies. 


Original Kinraide Coil used to make the electrographs in the Century Magazine article 


Original Kinraide Coil, restored for the family by the author. The spark gap, two parallel copper disks %" thick 
and 6" diameter, water cooled, formed the basis of the first guenched spark gap. 


Thomas Burton Kinraide, Photo from the Kinraide family. 


„UNION SOUARE-NBW v 
D CO. - LIMITED - LONI 


TAL růshte; V j 


576 


Two years have gone by, and I am one of 
the richost men n the city, and have no 
more money than will keep me alivo. 

Susem said I was half cracked like Unele 
Philip, and broke olř her engagement. Im 
my despair I have advertised in the “ Jour- 
nalof Selence," and have had absurd sohemes 
sent me by the dozen. At Jast, as I talked 
foo much about it, the thing became so well 
Inovn that when I put tho hozror in a safe, 
jm bank, I was prompěly desired to withdraw 
it. [was in constant fear of burelars, and 
my landlady gave me notice to leave, hecause 
none would stay in the house with that box. 
Tam now advised to print my story and await 
advice from the ingenuity of the American 
mind. 

T havo moved into the suburbs and hidden 
the box and changed my name and my acen- 
pation, This I did to escape the curiosiby oť 


THE CENTURY MAGAZINE. 


the reporters. T ought to say thab when the 
government officials came to hear of my in- 
heritance, they very reasonably desired to col- 
lecž the succession tax on my unole's estabo. 

I was delighted to ussist them. I told the 
eollector my story, and showed him Uncle 
Philips lottor. Thon I offorod him the key, 
and asked for tirne to get hall a mile away. 
Thab man said he would think ib over and 
come back luter, 

"Thisisall have tosay, I have made a will 
and loft my rubies to the Society for the Pro- 
vention oť Human Vivisection. lí any man 
Shinks this aocount a joke or sn invention, 
lot him eoldly imagine the situation: 

Given an iron box, known to contain 
wealth, said to contain dynamite, arranged 
to explode when the key is used to unlock 
it—what would any same man do? What 
would he advise? 


OURIOUS ELECTRICAL FORMS. 


AS SHOWN IN MR. T. BURTON KINRAIDPS REOENT PHOTOGRAPHS 
OF ELECTRICAL DISOHARGES. 


BY ANABEL PARKER, 


še remarkable photographs which it is 
the object of this article to explain con- 
stitute a graphic record, a genuine autobiog- 
raphy, of certain phases of one of the most 
wonderful and suhtle of the great forces of 
nature. They are tho -result 0Ť soveral years 
menting by a Boston investigator, 

T. Burton Kinraide, and are the record o0£ 
impressions made upon sensitive plates by 
discharges of electricity. These photographs 
show the form and character of the so-called 
positive and negative phases of eloetrie en- 
orgy, and of a third phase which has never 
before been revealed, They hint at an ap- 
půratus unigue in its delicaoy of control 
Beyond this, they throw fresh light on the 
Very nature and character of this great force, 
AI the plates bere showa were produced 
by discharges of minute guantities of elec- 
tricity. From this point of view, they present 
a striking contrast to the plates published 
in Tun CENTURY for June, 1900. Those were 
photographs of the phenomena resulting 
from discharges from electrical oBcillators 
of great power. They recorded experiments 


made by thas consummate genius of electri- 
calinvestigation, Nikola Tesla, who delighis 
in handling enormous guantities of electric 
energy. 

By a cuvsory glunce at he different plates 
and aš he explanatory lines under them, it 
swill bo seen that whatover may be the out- 
line of the entire design on the plate, there 
is one umvarying structural form for the 
positive phase and one for the negative. 
These are so dissimilar in charaotor that 
they nesd never he confused. The positive 
phase has always the branching, fern-ike 
strueturo which Mr, Kinraide calls fliciform, 
while the negative invariably shows the sofi 
and feothery appearance which is well de- 
soribed as plumous. Whether the plate 
shows a single large disk corposed 0£ eX- 
auisitely delicate forms radiating from a 
center, or a series of zigzaseing comets, one 
can readily tell by noting the structure 
whether the discharge which printed itself 
on the plate was in ibs positive or its nega- 


les of electrographa was, with % 


CURIOUS ELECTRICAL FORMS. 


few exceptions, produced by means of a con- 
denser apparatus, upon one surface of which 
tho sensitive plate was placed. This surface 
can be electrified either positively or nega- 
újvely at tho will o£ the operator, Suppose 
it to be nogatively electrifed, and then 
touched ab he center by a small brass 
sphere wkich is in connection with the posi- 
dive terminal of the apparatus. The instant 
discharge from the sphere rushes out jn all 
directions over the surface of the plate, and 
$here is produced the beantičul figure shown 
in Plate I, Suppose, on the other hand, that 
the condenser surface on which the sensitive 
plate rosts is positively electrified, and that 
a brass sphere connected with the negative 
torminal bo brought in contact with it. The 
energy is gathered up, as it were, from the 
plate, and zushing toward the conducting 
sphere, leaves on tha surface the prinb of 
jis vaishing footsteps, as in Plate IT. 
With ono or two oxcoptions, all tho plates 
here shown are based upon the existence of 
these two sets 0£ conditions, io, a sur- 
face negatively electriled brought in con- 
taot with a positive terminal, and a surface 
positively electrified brought in contact with 
a negasive terminal. The terminal may bo 
connected with a singlo sphore, as alroady 
suggested, with a roller, or with tiny metallic 
balls or needle-poinůs, The deft manipula- 


tion of these mechanical devices produces 


thovariety of design. The plates which were 
producod undor conditions other than theso 
will be noted farther on. 

15 is now five yeare since Mr. Kinraide 
made the happy discovery which led him to 
experiment along the lines of eleotrical pho- 
tography oť which these beautiful pletes are 
the result. The apparatus he ab first used 
was gvite unlike the one he is now using, and 
was without the condenser plates. Many'of 
tho results that can be obtained from the 
one now in use he was unable to obtain by 
means of the former, but untiring eForts to 
discovor the causes of his failures finally 
brought a knowledge that enabled him to 
construct an apparatus capable of producing 
iho perfect plates here shown. As in many 
othor instances, failure lighted the way 50 
sltecoss, 

I5 is necessary bo touch briefly on the 
čonstruction of tho apparatus and on the 
experiments carried on by means oř it in 
(Order to give a clear idea of tho way in 
hich Mx, Kinraide has arrived at certain 
important conclusions. The apparatus has, 
28 an interesting featuro, a uniguo kind of 
Secondary indnetion-evil consisting of a Cir- 


877 


eular disk of fine wire woumd in about one 
thousand tarns. The poeuliarity cf this coil 
is that it will discharce out into tho air as 
easily as the Ruhmkorff coil discharges to- 
ward its othar terminal. In other words, the 
electric energy, instead of discharging from 
two ogual potential terminals, as is the case 
where the Ruhmkorfř eoil is used, passes into 
the air almost wholly from one terminal. 
The non-discharging terminal is connected 
to an earth=wire, and thus its influence is 
entirely removed, The ooil has a superb 
insulation, and will easily withstand a pres- 
sure under which the Ruhmkoriř coil splin- 
ters to atoms. Thus the apparatus controls 
a higher voltage for the guantity than any 
othor 50 far made, 

It was while sbudying the discharge from 
this apparatus in the dark that Mr. Kinreide 
moticed paculiar, forn-líko forms oř a pale 
violet color raďiatine from the two-inch 
brass sphore which formed tho discharging 
terminal. By manipulating the discharge, 
he could male a number of these heautičul, 
guivering forms appear. By using spheres 
of larger diameters and increasing the po- 
tential, he could increase the length and size 
oť the light-forms umtil thay would shoot out 
thirby inches bevond the sphere and reach 
an appareni thickness of balf an inch. They 
Iboked like miniature forks of violet-tinzed 
lightning, oleavingthe darkness of thelabora- 
tory. By balancing an ordinary photographie 
plate on the top o? the sphorical terminal, 
film side down, and opening and closing the 
cirouit once, a photograph of the gnivering 
light-forms was secured. They recorded 
themselves as the filiciform or positive phase 
of eleetrie onergy. This was a first ofort, 
and a first succes 

Upon a reyersal of the current, an entirely 
different phenomenon was observed. Instead 
of the branchine outshoots of violet light, 
there appeared plume-like forms rosembling 
the cattail of the meadow-fag, These 
seemed to ba ahout an inch in diameter and 
seven inches long. An attempt to secure 2 
photograph of those plumo-like forme was 
made, but though the plate was as carefujly 
adjnsšed and the current as skilfully manipu- 
laťed as beforo, thero was no recorá found 
upon the plate when it was developed, The 
exporiment was repeated again and again, 
but with diseartening results, The plu- 
mous forms could not be induced to make 
any improssion on the sensitive plates. For 
two yoars Mr. Kinraide experimented, sacri- 
Boing plates enough to build a greenhouse. 
Then he made a discovery. "The plumous 
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forms were mob, as ho had supposod, dis- 
charging outward from the sphere; they were 
discharging inward from the surrounding 
air. 

The discovery of this facb was of the 
greatest significance. It seemed to proclaim 
electric energy nob a dual foroe with a dual 
activity, but a single force with a single line 
of direction for the sweep of its energy. 
Furthormore, it showed plainly that the 50- 
called positive and negašive phenornena indi- 
cate, the one an aceumulation or keaping up 
of electric energy, the other a corresponding 
withdrawal. IW was through study of the 
plumous forms that Mr. Kinraido was led to 
the discovery of the conditions necessary for 
the successful production of these photo- 
graphs. He realized that, in order to secure 
on a photographic plate the record of the 
so-called negative olecbricity, the plate must 
represent the withdrawal of energy; in other 
words, ib must be electrified and then made 
to discharge itself mžo some conductor. 

With the condenser apparatus, he found 
mo difienlůy in securing the record of the 
megative phase. A photographic plate placed 
upon the positively electrified surface ož the 
condenser became in turn positively elootri- 
fied, Then, when sny conductor connected 
with the negative torminal was bronght into 
contact with it, the stored-up energy immo- 


diately soushl an eguilibrňim and rushed 
from all directions toward the conductor, 
"This produced a condition of withdrawal on 
the plate, or, in other words, showed the so- 
called negative phase of electricity. 

Ttowas then thab Mr. Kinraide mada an- 


othor discovery. Not only did he secure 
photographs of the positive and negative 
phases, but there was revealed on some of 
the plates the existence of comet-ike forms 
in which the positive and negative were seen 
to be united, base to base, The meaning of 
these comet forms was nod at first under- 
stood, nor did Mr. Kinraido know how it was 
that they appeared on the plates. Former 
photographs had indicated a separation be- 
tireen the two phases; none had ever shown 
that they were united. These comei forms, 
therefore, presented a new field for invosti 
gation, and it was only after eareful study 
and exporimentation that their significance 
was discovered, 

The comet structure Mr. Kinraide has 
called, by reason of the conditions under 
which ib is created, the electric entity, It 
isa record 02 tho entiro activity 0ž one small 
duantity of electrie energy, an embodiment, 
ast were, of the force, and literaJly an entity 
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of enorgy, having a birth, a growth, and a 
nt death or dispersion. Its center, © 
Part, is plainly nešther positive nor 
negative in character. Mr. Kinrgide calls i 
the third ordynamio phase o? electriciby. His 
reasons for this will be apparent farthor on, 

In order to make clear the way in which 
the comet structure was secured, it may be 
well fo explain úrst the development of the 
fgure on Plate III. This is not one of the 
condenser series of photographs, but was 
secured from a very diferent and dujte 
simple apparatus. I6 is introducod hero to 
make clearer the interpretation of the other 
plates. 

Wilhout deseribing the apparatus in de- 
tail, it. is suflieient to say that it presented 
a flat aurfuce about twice as long as wide, 
This surface was divided by a narrow strip 
of dislectric or non-condueting matorial into 
two areas of eonal extent, each of these being 
nearly sguare. The apparatus Was 80 ar- 
ranged that when the current was turned on, 
one o these arcas would become positively, 
the obher negatively electrified, the dielectric 
between them preventing the energy from 
reaching a state of eguilibrium, 

"The photographic plate was placed in 
position om the flat surfnce, halř of it on one 
side of the dielectric, half on the other, A 
metallic bar was then laid upon the plate at 
right angles to the dielectrie. Thus its ends 
ky at the respective centers 0? the two areas 
which were to be oppositely electrifod, By 
elosing the eurrenb and then breaking it 
once, Plate 11 was obtujned, The two ends 
of ihe photographic plate became oppositely 
electzified, like the areas over which they 
Were superimposed. When the current was 
broken, the energy In the two oppositely 
electrifiod surfaces immediately rushed to an 
egnilibrium, using the metallic ba 
ductor. From the popitively electrified sur- 
face the energy shot into the bar, recording 
its withdrawal in the delicate plumes of the 
negative phase. Then it hurried slang and 
finally shot out and dispersed itself over the 
nogotively olectrified surface in tho filiciform 
streamers, which always indicate the out- 
ward rush of the eurrent. 

In the evolution of the comet structure, 
amalogous conditions obtain, with the exeep- 
tion that the electric energy uses the ait as 
z condneting medium instead of a metal con- 
dnetor. This enables i5 to rocord the entire 
history of its action on the sensitive plate. 
Kecping this explanation in mind, the reader 
will be able to understand Plate IV, which 
is one of the condenser serics. 


PLATE T, ANODOS. PLATB JI. KATNODOS, 


A dišeharse ol electrie energy ovor the negative sm A disehirge of electríé energy ovor the positive su 
face of a condenser from u tivo-inch sphere connected face of a condenser loward u two-neh sphere cou- 
Srith (he positive torminal. nected with the negative terminal. 


In order to secure this, the condenser sur- to, the energy sought an eguilibrium. Small 
face upon which the. sensitive plate was to gnantities of i6 shot inward toward the cir- 
be placed was first cular, negative area, 
highly charged with i and the onward rush 
electric energy. Then was recorded on the 
the © photographic -3 plate in the Hliciform 
plate was carefully Streamers exlending 
placed upon it, film toward the center, 
side up. A metal- while the withdrawal 
lic discharger, fitted = from the outer rim 
with an adjustable i produced the soft 
spark-rap, Was now plumous forms. AIl 
used, By means of = this took place be- 
this spark-gap it was fore the diseharger 
possible to regulate inthe operator's hand 
the amount of energy could be withdrawn 
to be withdrawn from from ita instant of 
the plate. After be- : contact with | the 
ing connected with plate. 
the negative termi- = z É The energy started 
nal of the apparatus, < == = from a condition oť 
the disehargor was diffusion, and ended 
placed at the center F in a condition of dit- 
of the plate, and a = = fusion, but at the in- 
small guamtity of the 3 stant of its greatest 
energy was permit- z = =< (power it was foca- 
ted to escape. This oh < lized. © This instant 
oreated a cireular, / R ž of. focalization 8 
Negative area on the s VN x represented on the 
Plate, whilesurround- ý e plate by the slender 
ing it wasacharged "0 ra E spindle joining the 
Anou, PLATR IL COMPOSITE MLECMAC ESTY, plumousandtheflici- 

As in the case of. Short morali rod ueroze lo xe diridině Hroopo. form. This is whab 


Šhe two oppositely  flehmmata or negativa pase is česn jd 1no pm: Mr. Kinraide calls 
electrified | sguares | whiehras atfirstpositivoly electniRed. "The part upon the dynamic phase 
: which úhe positive streaaners are sočn was the nega- ě x 

Dreviously referred — tively electrified areas. of electric energy. 
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PLATR 1V. 


SYMMETRICAL GROUP OF 


"TRIO ENTITIES, 


Eaol comet structure in the group IS u record of tho entire history of u small guuntity of oloctrie energy. 


In general terms, the spindle of one of these 
comet structures represents the dynamic 
center of a discharge, for each tiny comet 
records the entire evolution of an electric 
discharge, and the phases through which it 
passes are identical with those throughwhich 
every uninterrupted discharge must pass. 
That this spindle has never before been 
shown in any photographs of electricity is 
due to the fact that no apparatus has ever 
before been constructed whereby the entire 
action of an electric discharge through the 
air could be recorded. In the action of the 
energy in Plate III its moment of greatest 
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focalization was during its passage through 
the metallic bar. Hence its form could not 
be recorded. 

Examine for a moment this spindle (sea 
Plate V). It seems to be wound in a conical 
spiral, as if the Jines of energy, which focalize 
at the point of greatest intensity, assume at 
once a spiral motion. This spiral whirl is at 
first very narrow, but as it passes away from 
the point of greatest intensity, it becomes 
wider,and its whirls are farther apart. Under 
favorable conditions they are far enough 
apart to be seen, forming a sharply pointed 
cone with a very small base. 'Thus it seems 


cu vá 


that the electric energy focalizing at this 
point translates itself, by means of the elec- 
tromagnetic action which takes place in the 
Spindlo, from its negative phase into a curi- 
ously interacting form, the positive phase. 
Mr. Kinraide's conelusions may be sum- 
marized as follows: The plates here shown, 
especially those which record the action of 
the electric entity, form an electrographio 
demonstration of the meaning of the terms 
positive and negative electricity, When 
electric energy changes from a condition of 
diffusion to a center of focalization ib is 


TANA 2 
PLATE V. BLECTRIO BNIITY, OR BMBODINRNÍ OW ELECTRIC PORŮR. (ENLAZOBD.) 


passing through its negative phase. When 
it changes from a condition of focalization 
to a condition of diffusion it passing 
through its positive phase. These two con- 
ditions may be correctly termed thé anodos, 
or going in, and the exodos, or going out, of 
electric energy. They are unmistakably re- 
corded on the photographie plates, which 
v that there are not two separate elec: 

'es, but one developing entity of energy. 
There is no photograph of the diffused con- 
dition in either case. It is only when the 
energy is passing through one or the other 
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PLATE VL POSITIVE ENDS OF BLEGMIG ENTITIES, 


A disshurge from a metallic roller jn its pamsugo over (he fitr sáde o£ a plotozrapkic plalo placed upor ho 
Uncouted, negativa surfice of a charged condenáer. The conditions of olectrifination here are the opposite 
ofthoge in Plate VII, 


PLATE Vi. NEGATIVE BNDS OF MLEOTC KNITIBS, 


A disohavgo from a metallie rollerin jis passagu ověr the filia side of u photographie plate placed upon the 
mmeouted, positive surface of a ohargad condenšer, This plate is a sompanton to Plate VT. 


vn, 


ZLEOTRIC ENTITIEA IN SERIES, 


A diseharse between plstes produeod by ibe pussage ofA metallis rollsr over a 
Vhotograpiie plate Inid dilu aido dowu upon a posttively chargod, uncouted 


Vondenser saréncu. 


of its thrae phases that it becomes manifest 
upon tho sensitive plate. 

Plate V isan enlarged record of one small 
guantity of electric energy: its origin, or neg- 


ative phase; its transformation, or dynamic 
phase; its final diffusion, or positive phase. 
In the negative phase the energy consists 
of numerous units of energy uniting to pro- 
duce a sinele unit, which, after spiraling 
through a small space, is changed into a 
number of streamers to be again diffused. 
Plates VI and VIL which show respeo- 
tively the positive and negative ends of elec- 
tric entities, belong bo the condenser series, 
As explajned in the lines under them, they 
were secured by means of a roller passing 
over the surface of the photographic plate. 
Plate VI shows the outrushing or positive 
ends of the tiny entities that shoot ofř from 
the roller on to the negatively eleetrifod 
plate as the roller is passed over the plate. 
Plate VII shows the retreating or negative 
ost 


ends of the entities that rush from the posi- 
tive plate into the negative roller. 

Plate VIII shows how comets in series are 
formed when the energy between condenser 
Burfaces is permitted to escape into a me- 
tallic rollor passed over the onter snrface 01 
the plate. This was soeured by placing the 
photographic plate film side down. 

The photographs here reproduced form a 
representative selection from many hundreds 
seeured by Mr. Kinraide. They are much 
reduced in size, the negatives being cighteen. 
by twenty-two or eight by ten inches, A sel 
consistine oť ahout fifty photographs has re- 
cently beon presented to the Massachusett 
Institute of Technology, where it is available 
to students and other interested persons. 

"Tho conelusions as to the nature of elec- 
tricity reached by Mr. Kinraide through his 
study of its movement differ to a consider- 
able extent from those reached by Lord 
Armstrong, the noted English scientist who 
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has condneted experimonte along similar 
lines. Lord Armstrong has secured some 
extremely interostinp photographs cf the 
pPhenomena resulting from discharges of 
electricity over dust plates. Je has also 
experimented with photographie plates, and 
a number of the resulis secured in both 
casos bear an interesting rosemblanoo to 
those obtained by Mr. Kinraide, Lord Arm- 
strong has nob, however, shown the develop- 
ment of the electric entity. 

It may be interesting to add that, as a 
result of his study of elcetric energy as 
manifested jn these pletes, Mr. Kiuraide 
inelines to the theory thaš overy form of 
enorgy, as heat, sound, light, gravity, ote., 
has what he would berm an entity of energy, 
corresponding in structure and funotion to 
the electric entižy, and that it only reguires 


a knowledge of how te oreote conditions in 
order to demonstrate this. 

He asks the interesting guestions: “ May 
it not be that the whirhrind and the water- 
spout proclam the presence of entities of 
thermal energy, the whirlpool tho presence 
oř an entity of gravity, and the sound=waves 
rocently photosraphed the presenoe of čhe 
entity of sound force?" He maintains, also, 
tha if ho conditions are constant, the entity 
will be constant. A průme condiřon must 
de hat Uňe energy le able to mold the sud- 
stance tuhch is dhe medium of its mani 
tion into its own form. Its power to do this 
demonstrates that it is a force-entity. 
Mr. Kinraide proposos to exporimont with 
other forms of energy and to obtain, if 
possible, a complete demonstration of this 
theory. 


THE PASSING OF COCK-EYE BLACKLOCK. 


BY FRANK NORRIS, 
Author of 4The Octopus" ete, 


WP mě son," observed Bunt about 


halť an hour after super, “iť your 
provender has shook dowm comtortable by 
mow, we might as well jar loose and be 
moving along oub yonder.“ 

We loft the fire and moved tovard the 
hobbled ponies, Bunt complaining 0£ the 
amality o the outlit's meals. “ Down in the 
Panamint country, ha growled, “we had a 
Čhink that was a sure frying-pan expert; 
but dhís Dago—my word! That aiwtviotuals, 
that super. That's just a' ingenious device 
for removing superiinous appetite. Next 
time I assimilate natrimont in this camp 1m 
sure going to take chloroform beforehand. 
Careful to draw your cinch tight on that 
Pinto brone of yours, She always swells up 
Same as a horned toad soon as you begin to 
saddle up." 

We rade from the cirele of the ramp- 
firo's light and out upon the desert. It was 
Bunt's turn to ride the herd that night, and 
I had volunteered to bear him company, 

Bunt was one of a fast-isappearing type. 
He knew his West as the cockney knows 
his Přecadilly. He had mined with and for 
Ralston, had soldiered with Črook, had 
turned cards in a faro game ab Laredo, and 
Nad known the Apache Kid. He had fiřteen 


soparate amd difťerent times driven tho hords 
from Texas to Dodge Číty, in the good old, 
rare old, wild old days when Dodge was the 
headgnarters for tho cattle trade, and as 
nearcto heaven as the cow-boy cared to get. 
He“had seen tho ond of gold and the end 
of the buďalo, the beginning of cattle, the 
beginning of wheat, and the spreading of 
the barbed-viro fence, that, in the end, will 
take from him his occupation and his re- 
volver, his chaparejos and his usefulness, his 
lariatand his reason for being. Ho had seen 
the rise of © new period, the successive 
stages oť which, singularly enough, tally ex- 
actly with the progress of our own worlů- 
eivilizadion: first the nomad and hunter, then 
dhe herder, next and last the husbandman, 
He had passed the mid-mark of his Jife, His 
mustache was gray, He had four friends— 
his horse, his pistol, a teamster in the In- 
diam Territory Panbundle named Skinny, 
and me, 

The herd—I suppose all told there were 
some two thousand head—we found not far 
from the water-hole. We relieved the other 
wateh and took up ou nighťs vigil, It was 
about nine o'elock. The night was fine, 
calm. here was no cloud. Toward the 
middle watches one could expect a moon. 
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WE ARE PLEASED TO ANNOUNCE THAT WE ARE SOLE SELLING 
AGENTS POR THE KINRAIDE COILS, WHICH HÁVE NOT UNTIL NOW 
BEEN MADE ON AN EXTENDED SCALE, THE FEW BUILT IN HH 
LABORATORY OP THE INVENTOR, MR. THOMAS B. KINRAIDE OF 
JAMAICA PLAIN, MASSACHUSETIS, IAVING WON UNSTINTED 


PRAISE. MR. HOWARD JACKSON, THE WELL-KNOWN ELECTRICAL 
ENGINEER WHO HAS MANUF 


ACTURED OUR GOODS FOR SEVERAL 
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UNDER MR. KINRAIDE'S PATENTS 
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Flense find below a communication from th. 
v 


Jikola Tesie, 
for Iranenith: 


Tesla was guick to dismiss the patent ability of Kinraide's work mentioned in Strong's letter, however the work 
Was unigue with regard to the patenting process. Likewise, later aspects of Tesla's Wardenclyffe patent were 
thrown out because of Kinraide having priority in designs - namely in the use of a toroid for an output terminal. 


No. 689,199. Patented Dec, 17, 1901. 
T. B. KINRAIDE, 


ELECTRODE. 
(Applieatioa led Míay B, 1901.) 
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HIGH FREOUENCY CURRENTS IN GENERAL DISEASE ()2TO4P.M. 
ULTRA-VIOLET RAYS IN SKIN DISEASES TELEPHONE, BACK BAY 21791 


FREDERICK F. STRONG, M. D. 
SPECIALIST IN ELECTRO-THERAPEUTICS 
BOSTON, MASS. 


March 14, 1904. 
Nikola Tesla, 
Electrical Expert, 
New York City. 


Dear Sir: - 

Some years ago when | was conducting a clinic in Boston Dispensary, devoted exclusively to 
the therapeutic use of the Tesla currents, | wrote you for information regarding certain technical 
details in connection with my work. You very kindly replied in a personal letter in which you fully 
explained the points about which | wrote you, and expressed your willingness to see me whenever 
I should be in New York. 

|have been experimenting and applying high freguency currents for the past ten years, and 
have devised and perfected a number of instruments for their use in medical work. In this 
connection | have been invited to lecture before the New York Society of Physical Therapeutics, 
next Friday Evening, March 18. The manufacturers of my apparatus are sending me one for use, 
and I shall endeavor to demonstrate experimentally the phenomena of high freguency currents 
and the methods of applying them in the treatment of disease. 

1have long desired to meet you personally, and to see some of your work, and if vou feel 
disposed to receive me, and will enclose your address, and the time that would be most convenient 
for you, I will call upon you sometime on Friday, the 18"". If you cannot see me on Friday and could 
make convenient to do so on Saturday, | shall be delighted to stay over another day in order to 
avail myself of the opportunity that | have long desired and looked forward to with eager 
anticipation. 

Trusting that you may feel inclined to grant my reguest, I am, 
Very respectfully, 
Frederick F. Strong 


Dictated. 


West Rindge, N. H., July 17, 1906. 


Nicola Tesla, 
Waldorf Astoria, 
New York City. 
Dear Sir: - 


Vam completing the manuscript for a treatise on the therapeutic uses of high freguency 
currents, to be published by the Rebman Company during the ensuing Autumn. 

As pioneer and originator of this wonderful form of electrical force, | naturally appeal to you 
for assistance. | should be glad if you would send me the reference to your various publications on 
the subject, and if possible, any reprints which you may have at hand. The original suggestion of 
the possible importance of high freguency currents as a therapeutic agent, came, I believe, from 
you, yourself, although the literature on the subject accredits D'Arsonval as being the pioneer in 
high freguency therapeutics. | should be glad if you would refer me to some published statements 
in regard to the subject, which I can guote in my book to satisfy the claim which I have always 
made as to the priority of your work in this connection. I should also be pleased if you would send 
me one of your photographs, so that I can incorporate it in the book. 

My work, for the past ten years, has been devoted to the application and study of the Tesla 
currents for therapeutic purposes, in contradistinction to those of D'Arsonval and Oudin which are 
used by European authorities. | believe that your currents possess a greater range of therapeutic 
value and are of far greater importance to the medical profession today, than any other form of 
high freguency currents or any other manifestation of electricity which is used. In order to 
thoroughly prove this point to the satisfaction of the profession, it is necessary to have your 
cooperation. Of course, due acknowledgment will be many for any assistance which you may give 
me. 

Thanking you in advance, and trusting that I may be favored with an early reply, I remain, 


Very cordially yours, 
F. F. Strong, M. D. 
FRS ED 


July 23, 1906 
Dr. F. F. Strong, 
West Rindge, N. H. 
My dear Dr. Strong: - 


I note your reguest under date of July 18"", and would be glad to assist you in the matter as far 
as | can consistently. | will first call your attention to such publications as have been made by me in 
relation to high freguency. Unfortunately, I have no copies of these papers, but may be able to 
find one or two later and send them to you. 


In the London Electrician of Sept. 12, 1890 is a letter in regard to a high freguency alternating 
machine which I had built, this being, as I believe, the first high freguency machine, and the first 
reference to high freguency work. 


There are articles under the headings “Notes on Alternating Currents at Very High Freguency" 
Electrical Engineer (New York) March 11, 1891, Electrical World, Mar. 4, 1891. 


As a reference to alternating currents of high freguency, Electrical Engineer of April 1“', 1891 
and the London Electrical Review, April 17, 1891, also a reference to the same review, April 3, 
1891. 


There is a “Discussion on the Phenomena of Currents of High Freguency“, Electrical Engineer, 
April 22, 1891. Experiments on the Electrical Discharge in Vacuum Tubes, Electrical Engineer, June 
24, 1891, London Electrical Review, July 10, 1891. 


Physiological Effects of Alt. Currents of High Freguency, Elec. World, Mar. 4, 1891; Elec. Engineer, 
Mar. 11, 1891; London Elec. Review, Mar. 21, 1891 and the London Electrician, Aug. 19, 1891. 


Notes on Alt. Currents of Varying Freguency, London Electrician, Mar. 20, 1891. 
Phenomena of Alternating Currents of Very High Freguency, Elec. World, April 4, 1891, also the 
Electrical World of April 25, 1891. 


Induction by High Freguency Discharges, Elec. World, Feb. 20, 1892, Elec. Engineer, Feb 17. 
1892, London Electrician, Mar. 4, 1892 London Elec. Review, Mar. 18, 1892. 


Further Experiments with Condenser, Spark and Air Jet, Elec. World, Feb. 27, 1892, London 
Electrical Review, Mar. 25, 1892. 


Dynamic Induction at High Potentials and Freguencies, Electrical World, April 2, 1892, Electrical 
Review, London, April 15, 1892. 


High Freguency Electrical Induction, Paper read before Society of Arts, Boston, Technology 
Ouarterly, Vol. 6, No. 1, 1893. 


Curious Effects of Hertzian Waves, Elec. Engineer, July 4, 1894. 
On Hertzian Waves in Laboratories and Electro-Plating Works, London Electrician, July 13, 1894. 


Notes on the Effects of High Freguency Currents Passed Through the Body, Elec. Engineer, Oct. 
10, 1894. 


Dielectric Strength of oils in Alternating Potentials, Elec. Engineer, Feb. 12, 1896, Elec. World 
also, same date. 


Electricity at High Pressures. Lecture before New York Electrical Society, Mar 29, 1899. 
Published in pamphlet form, and I think I can send you a copy of this pamphlet. 


Apparatus for Obtaining High Freguencies and Pressures, Electrical World, Oct. 14, 1899, 
Electrician, Nov. 3, 1899. 


Itis of course, impossible, without comparison of dates of early experiments to settle the 
guestion of priority, no such comparison having been made, but you will find in the pamphlet on 
"Electricity at High Pressures“ a reference to some experiments by Prof. Rowland of John Hopkins 
University which, indeed, involve the principle of high freguency induction from one set of turns to 
another insulated therefrom. Joseph Henry, many years ago, also induced by a leyden jar and 
condenser discharges, currents in adjacent circuits, and Henry pointed out first of all, the nature of 
the leyden jar discharge. | believe | was first to make a study of coils with air cores, that is, without 
any iron, for the production of high freguency induction, except in so far as the Henry experiments 
and the Rowland experiments referred to involve the same idea. | was, I believe, the first to 
employ an air jet on the condenser spark to increase the sharpness of the oscillations. Outside of 
these facts, and without any proper comparison of dates, it would be impossible to make any other 
statement. 


Mr. Tesla, undoubtedly, was very early in the work, and may have been prior, but I think he was 
undoubtedly prior as to certain features of the work. It would be, I think, best, however, in a work 
such as you are preparing, to simply refer to the published papers and descriptions, which, in the 
absence of other data, must stand. I should in fact, dislike very much having to be put in the 
position of making any statement on the point, and would ask, therefore, that what I have said 
above regarded as for your own personal assistance, and not to be published. You will see that in 
the nature of things there is no criterion for an authoritative statement. 


1will forward photograph, if | can, as soon as possible. 


Yours very truly, 
Elihu Thomson. 


P.S. am sending you a copy of the pamphlet on "Electricity at High Pressures“. 
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A large number are rendoring excellent service in edito- 
rial and publishing ofices. Tux Erecricat, ExorvueR has 
two, dvd will 000 have more Out in Milwaukoe, two 
printing oficen have made a specialty of setting up from 
Půonographs, the compositors díspensing with timo-honored 
"takes" of copy, Cleaner pros are the rosult, Under 
mch s répime Hoenta CÍrelnye casa to ba m totrar to: the 
inofensive “oomp." A large number of Iawyers, patent 
solicitors, stenographers, clergymen, authors, actors, musi- 
Gians,linguiste And other profeámional men are using tho 

nes. — An interesting and novel featare js the use of 
the macbine for obtaíning daily roports from foremen in 
large factoriea, Such men oan genorally talk vigorously and 
veli, bar a pen they shum and abbor, It has beon dípcov- 
sred, however, thať they will “pour out heart aflnence in 
diseursive talk" upon a waxen oylinder jn a most admira- 
ble and cffootive mannor ; and this now mothod af faotory 
reports is naturally coming into voguo with gratifcation to 
All parties conoerned, Out of tho wholo £,000 machines, 
it is estimated that 75 per cent, are in business service. 
New York has already 800 machines running. 

The motive power to run the macbínes isa subject that 
is still aotively disoussed. „This guestion can hardly be 
settled yet, The phonograph is driven by the ingenious 
little motor invented by Mr. Edison for the purpose; but 
těat motor is energizod in various ways, Sometimes the 
oarrent is derived from au Edison-Lalande battery, one 
great advantage of which is its constanoy, Sometimes tho 
čarrent s taken, through a resistance, from the inoandescent, 
Ughting ojrenite. There isa very general praference for 
storago batterios, and nearly all the makes have bcon tried, 
Wótb the graphophone have been coupled Lugo and other 
motors ; and the small size Porrot has bven found very 
suocessful. In view of the fact that the 8,000 machines 
bid fair to become 800,000 in the noxt ten yeary, it will bo 
ven that this gnostion of motor and current for them is 
not one of the lenst interesting now before the electrical 
čommunity, | The customer of the aab.company pave 840 
for his machine per yenr, or the mall snm of 75 centu per 
week. The supplice are oxtras, of course, and there is a 
Vnet field for work and ingenuity in many of their dotails, 
By and by it may become a goneral practice for the com- 
páries to furnisk the supplies to their patrons on a certain 
"flat rate " annual basis. 

Amasoment phonographs aro still new, fór although 
Wmtioee sakihllione tru besu iron, wm have bat bardir 
entered on the nickel-in.the.slot period, when mnsio and 
oratory, song and speech will be on tap. Nickel-in-the 
slot phonographa have proved immensely popular where- 
Srer introduovd, and tbore is not the slighiost reason 10 
believe that the favor they are in will be simply a short- 
ved oraze, Every week brings forth its new singer, its 
new song, its new maroh or air; and tho public has an eur 
that Jikos to be tickled. The phonograph as a Joe Miller 
jest book, telling the latest as well a tho oldest good story, 
is an amusing companion. Inoised with a Yarn and 4 
laugh from El Perkins, it is in more senses than one a 
"howling sucoeas." 

"The joše week, whiob has seen the issuanco of this pbo- 
nographíc report has by strange ooinoidence seen, also, the 
wtance of an order from Washington for the treatment of 
Phonogram as other ordinary mail matter. This is a step 
forward, and will lead to othorimprovements and dovolop- 
Mente, eepecially, it may be assumed, in the standardizing 
204 mifying o Sbparatav so that the me machine and té 
samo record oylinder serve tho same purpose overy where, 


Tne Evary, Ir., ELeormo RALWay, which hs recently boom 
Syvped vičh the Špragua oystem mad was started up, on Cho th 
Jaly. ram from the start without tho slightest hitch althouch 
bo previous testa had been made of any of to power or electrical 
£. Tbo road wa started with © cars, which they hara alreudy 
iereásed, and added another 30,000 watt genorator. "Tha cars 
sere rum free at tho start till 12 oelock, after which till 10 p. m. 
4067 nickols were taken in fores. 
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PROF. THOMSON'S NEW ALTERNATING MACHINE. 


Wirru the high speeds now generally employed in alter- 
nating ourrent machines the moving ooils are more or Jess 
Iiable to derangement, so that thoy are subject to both 
mochanical as well as olootrical train. In order to ovor- 

„me this dificulty and to obtain a compact as well aa cíli- 
cient machine, Prof, Elibu Thomson has recently con- 
strnoted an alternator in which all the coils are stationary, 
And so hat no moving contacts whstover are, neoomary (© 
oonduot the ourrent from machino to line. The machino 
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measure to a fixed Jaminated armature, and is supported in 
th interior of the outside ominy 

he end plates = x" are joined at their oater portions by 
the iron framo-work or osing x, oonsistíng of a oylinder 
surroundivg the machine, It is dosigned to connect tho 
outer edges of the end plates x =" magnetically with the 
stationary Jaminated ring A, surrounding the oóre M 80 8 
to embrace the centrally projectiny portions of the oore ». 
To tbe innor sido of tho structure A, and upon projections 
extending radially inward, are applied the ooils, the rin 
and evils thus resembliny A multipolar ring or cylindrical- 
shaped magnet whose poles are 05 the inside, 

The Held magnet coils are supported Rxedly in tho cas- 
ing and energizo tho multipolar Weld magnot m, all tho 
poles of wbich are of liko name, as shown at x, m, ot. The 
Gore m is fixed to tho sbaft of the machine and has tho 
Isminated pole pieces keyed to it. 

"Dle ring structure A A has interior projections of double 
the number of the projecting polos X M M, carried by tho 
ring cvre-piece. On these projeotions are firmly secured 
the evils jn which ourrents are to be induced, nad which 
are connected to the line wire, The field magneta, of 
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course, reguire to be energized by a continuous current 
which.can be furnisod by A separate exciting machine. 
"The action of the machine is aa follows: The moving 
Reld-poles x x x, ete, carried around on tho rovolation of 
the oore-piece a, pass in front of the coils in which the our- 
rents aro to be induoed. The lines of magnetic force pro- 
jecting from these pole-pieces out across the wire on the 
coils transvarnely. "ho direction of the winding and the 
connootion is such as to make tho offoota oumolative jn the 
coils—that is, so that if a polar projection N passes, as in 
Fig. 2, over the centro of one coil to that of the next its 
lines aro eaused tocattho wire lying between those cen; 
tres, balf of which would belong to that ovil, the centra of 
which is boing loft by tho travoling pole, and half to tho 
evil toward the centro of which the traveling pole is moving. 
These actions of induction repeatedly following one 
another will be aceomplished without a reversal of magnet. 
jam in the core-picca or even in the laminateď ring strno- 
ture supporting tho coilsin which the ourrents are induced 
but, on the contrary, the lines of force will simply be car. 
ried rapidly past wire whose virtual direction Of winding 
is. opposite alternately, and this will generate impulses 
without tho necessity of magnotic ohangos of polarity tak- 
ing place in any of the oore-piccea, Prof, Thomson is 
thus enabled to save x large portion of tho loss due to mag- 
c changes or “ hysteresis," in the iron of the machine, 
while still utilizing the iron to the best advantage in the 
ruction of tho magnetio massos vubject to tho mag- 
netizing notions of the Reld-energicing coila. Thore is also 
sooureď a strong magnetic field by tho expenditure of a 
minimum of energy in sustaining the same, besides which 
nono of the wire oŤ the machine need revolve, thus dispens- 
ing with rubbing.surfaces or aliding contacté when the 
machine is used for the generation of alternating ourrenta, 


ELECTRIC POWER AT GLOVERSVILLE, N. Y, 


"Tx work now being done by eleotrie motors at Glovers- 
ville, N.V., the largest glove manufacturing town in the 
United States, is of moro than ordinary intoresi, and present 
ome or two novel features, The Gloversville Electric Com- 
pany started their plant on December 1, 1389, and began to 
Supply eleotrio power just a month later. They are now 
Operating 28 motors ranging from 34 to2h, p., and these 
20 machines roprosont so many dífřerent glovo factorics, 
The 3 b. po motors run cight sowing machines each ; the 

b. p. from 13 to 14 machines ; and tho 2 h, p. from 18 to 

machines, The prices for current aro 890 per year for 
1 b. p. and 835 for the use of the motor; 850 for 34 h. p, 
and $26 for use of motor ; 8175 for 2 h. p. and 850 for use 
of motor, The motors are owned and supplied by the com- 
pany. "The users have become familiar with their care, 
and they give very little trouble to the company in the 
care of them ; buť they are of course kopt under surveil“ 
lance and a weekly inspection, 

"Phe service is furnisbed Lrom 7 A. M. to 6 F. each day, 
with am intermission at noon, and proves very satisfartory 
to its patrona, The poweris supplied by Thomson-Houston 
aro machines generating a current of 6.8 amperex. These 
machines are used at the end of the day for lighting tbe 
town with aro lamps, /Pho motors used are the constant 
current made by the Exoedsior Elcetrie Cox of this city, 
and have been found eminently suitable for their work, 
"he Gloversville oompany now have applications for power 
as high as 40 h. py ond they are comsidering the advisa: 
Vility of putting iu large generators to deliver a 500 volt 
current to furnish power for tlnat special work. Tho com- 
jany are obtajning their prime power from compound con. 
Aensinyy engines, that anawer admirably preferred 
tothe ordinary non.condensing high spred ty 

he company have begun to furnish, motor 
4 bu p., running the service rigist into the houses of the 
operatora, so that a the work is paid for by the piece, they 
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can tako it home and do it outside the fnctorica. | This is a 
little point, but it has ita significance, 

„ The faotories really make monoy by the motors they put 
in, as thoy charge tho “help" tat uno the machines 50 
cents per week for the use of tho motor, the work being 
done by the přece, as stated above. At first no Jittle 
objection was made to this, bat now tho operators are glad 
to pay tbo ohargo, or tho reason that thoy srv enabled 
to do very much moro work with tho machine run by the 
motor than in the old way. There im thus a saving and a 
higher profit in the work for everybody concerned. 


FIELD'S MERCURY THERMAL CUT-OUT. 


The protection of telograph and telephone apparatus 
from abnormal currents has led to the construction of a 
Iurzo number of out-vats, both eleotro-magnot and thermal 

their nature. In order tu avoid the introduction of an 
electro-magnetio device which might introduce retardation, 
and on the other hand to overcome the objeotion Lo Iaek of 

niformity and fragility in fine fnse wiros, Mr. Stephen 
D. Field has recently invented an ingenious cut-out in 
which mereary is vinployed as the fusible, or rather 
volatile, material, | Anothěr object aimed at is to obtain 
such a oonstraction that upon the cessation of the abnor- 
mal current the cirenit to the instrument is automatically 
rextored without the roplacoment of any matorial in the 
out-out, 

The simplest form of Mr. Field's out-ont is illustrated in 
the accompanying engraving, Fig. 1. It consists merely 
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oť m glass tube with a fino boro wbich is filled with meroury 
jas two conducting wires sealed jn at the ends, The 
assage of an abnormal current heats the meroury, 
Vaporizes it and thu preasare goneratod bursts the tube, 
thus rupturing the oironit. 

In order to provide for the automatio olosing of the 
čireuit above referred to, the construction shown In Fig, 2 
isemploved, Here a chamber is placed at one end of the 
tube, which is part Glled with the mercury, "The air, 
which oceupies a portion. of tho chamber, being an alastio 
modium, allows tho expansion due to the vaporization of 
shie mercury n the capillary portion to tako place without 
rupturing the strnoture, as the air becomes compressed 
wul the separation of the column of meroury in the capil 
larly tube can tako place, thua opening the ojronit in a 
reliable manner without destroving the apparatus 

Another form o£ cntout, shown im Vig, 3, imilar 
tethat, shown jm 2, except that instead of leaving a 
open nir-space im the chamber, a rubber ball filled with 
air is placed in it and tho chamber completely flled with 
meroury | This prevonta the escapo of tho air from the 
ohumber into tbe capillary tube in tranaporting or handling 
te appastus, while atfording a sufficienty elňstic medium 
o preserve the apparatus from destruction by the vapor. 
pressnro gnerated in its operation, 

the practical advantages olaimed by Mr, Field 
for this forma of out-out, are first, bat, if using only pure 
distílled moreury, it is possible to have absolute uniformity 
in the conduetivity of a given size of cutrout, Again, the 
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NOTES ON ALTERNATING CURRENTS OF VERY 
HIGH FREOUENCY, 


BLR Aram 


Tuz interesting account of the novel experiments given 
by Mr. Nikola Tesla in the Blectrical World of Feb, 21, 
1891, and relating to the phenomena of alternating our. 
rent of very high freguenoy, lead me 10 make A statěment 
of some of my own obervations while working in similar 
directions. The highest number of alternations which I 
have had at my disposal up to the present have been 8,000 
to the second, a rate somewhat below that which Mr. Tesla 
bas obtained, but which, nevertheless, shows propertice 
and brings about actions and resulte similar to those wbich 
be deseribed. "The physiologieal actions of these rapidly 
Alternating currente have been very ably invemigatod by 
Dr. Edward Tatum, some of tbo results of whose work 
have presented in a separate communication, 

Mr. Tesla's experiences in relation to the static eflocts of 
these currents of bigh fregueney are similar to those noted 
by myself partoulariy tbe small urfaoo of tho oandenser 
which is ablo to transfer, or permit to be transferred, a 
considerable amount of energy through a dieleotric, 
owing to the exocedingly high rate at which the changes 
of direction of charge are made. 

The following experiment which was tried by me some 
ontheagv ie intaretingin this connection, An inosndesoont 
lamp bulb was constructed, in which onl a platinum 
leading-in wire was used, on the end of which, insido the 
bulb, was mounted a single slip of carbon, two or three 
inches in length, it being one leg of a broken incandescent 
lamp filament, Two-tbirde of the lamp bulb was now im- 
mersed in an outer vestel of water, leaving the single wire 
above the water for attachment to the source of alternat- 
ing currenté at one terminal, and the other terminal waa 
connected with the outside water, which was rendered 

ily conducting by eal disolved thoroin, The water 
surrounding the lamp bulb formed, of course, an outer con. 
denser coating, while the vacuous space and strajght slip 
of carbon were the means for the conveyanoe of a chargo 
to and from the inside surface of the bulb, which was, of 
course, exhausted to the ordinary vacuous condition, 28 
found in an inoandescent lamp. When an alternating polen- 
tial of nbont 1,000 volte, and with arate of alternations 
Up to 5,000 por second, was applied to the carbon strip, the 
úlament was brovght to bright incandescence simply by 


4ho bombarding action of the rosidual gas as in the 
Crookes tubes, while, of course, no complete círouit ex- 


isted, the condenser action of the lamp bulb allowing suf- 
icient current to Row,  Atthe same time the glass of tho 
Jump bulb not. immerned in the water, becme rapidiy 
heated, indioating tbat tbat portion wbich was immerse: 
in tho water would havo become egually heated had it not 
been subjected to the cooling action of the water itself. 

The retention of the are, as with direct currents, and 
the high note evolved by it, havo been noted from tho be. 
ginning of my experiments with these high period our- 
Fenta. Mr. Tesla expresses surprise that he was enabled 
to hear the note from an aro in which tho alternations 
eurrent were more than 10,000 per second. © Mr.Tosla w 

lon me for ealling his attention to the the fact tbat ho 
is taking astho limit of nudition jn this case sounds from 
8,000 to 10,000 complete waves per second, wbich is far 
below the Jímit at which sounds become inaudible to ordi- 
pary ears, cases existing in which a pitoh corresponding to 
(over 30,000 per second has been heard, according to some 
authorities, 

"The cause of the porsistence of the aro with very high 
period alternatione sa stated by Mr. Tesla is undoubtedly 
the correct one, ú, e., that the gas stream has no time to 
cool between the alternations, and ite varistions of tomper. 
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ature must therefore bo gui 

the vapor or gas stream 00m 

mains nearly constant when tho rapidity of alternations is 
suficiently great, 

"The obaraoteristios, stated by Mr. Tesla, as roguisito to 
be possessod by machines snitable for obtaining constant 
ourrent for the working of aro lighte, are of oonrse 00n- 
meotod with tho faot tbač in such machines the oharacter- 
istic ourve indicstes a drop or fall in tho eleotromoti 
force doveloped on a slight oxcess of ourrent above 
normal and, on a doorease of current, a raising of the eleo- 
tromotive force to n point above the normal, 

Itis not, however, in aecordance with my experience, 
that tbo undulation of the current is almost essential to the 
suocess of an aro light system, nor do I think that properly 
Gonatructed oluteh fampa čepend for toi 60000 aby laoré 
than do fnely oonstructed elockwork lamp, om the pre. 
ence of a rapidly varying ourrent due to a amall nambor of 
Armature coils and correspondingly small number of seg- 
ments in the commntator, In fact, I have run with per. 
fect aucoess olutoh lamps in cironit with ooils of such largo 

„duotion that any but very slight fnok 
Wiped out, and without introducing any particular differ- 
emcein the behavior of the lampe. It probably is trae, 
however, that slight gentle fuotuations occurring at very 
moderate intervals may bo of benefit in the working of 
olutch lamps by keeping, aw it were, the olatoh mechanism 
in a state of vibration or tendency to open or olose, bat it 
ean scarcely bo doubted that if this benefit existe for such 
lamps a símilar benefit would exist on the operation of 
eloskwork lampe, as a similar dnotustion would give rise 
to a oontinual tendenoy in much Iamps to keep the detent 
or escapement free enough for delicately lotting.go teeth 
for the feed ; but tho faot that large numbers of lampa are 
in use in which tbo feeding of the carbon, either by clatoh 
or by elockwork, is under the control of a doriveď cirouit 
magnet only, and that such lampa operate with tho great- 
est satisfnotion, shows that tho undulatione mentioned b 
Mr. Tesla are not necessarily a factor to be oonsidored, 
such cases the self-induotion of the aro branoh is negli 
as compared with that of tho derived cirouit magnet 00n- 
trolling mechanism, and the fuotuations therefore would 
't to 


ry rigidly during the experi- 
production of an anvarring or 
in driving the genorating machine, 
Polondilon not ea obtatnad tr rate © 
In making tho notes on tho highly interesting and 
valuable account given by Mr. Tesla, I dh 
ver way my notos may appear as oritioism of Mr. 
viows, thoy are not mado in any unfriondly spirit, 
the desire of renobing the exaot faote which it is 
tho object of soientifo investigation and. disoussion to 
aucertain, 


perfectly constan 


SITES FOR CENTRAL STATIONS. 


Accomprxa to tho Elektrotechnštcho Zeitechrift, the sim- 
Plest method of determining the bost site for a oentral sta- 
tion will be to find the centro of gravity of the system, 
taking the values of various pointe in the aro as proj 
tlonate to the density of ourrent to be supplied at theso 
Points, in which case the total weight of coppor in tho 
feedera will be at the minimum, "This caloulation will, 
however, havo to be modified when the considerations of 
ost of site and rent and, it may be, cost of cartago of fuel 
and s0 forth, aro taken into aooount. 
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kat ol čowuminlesfio may Be drauem wp o briaty 
(4 pomžle 


DISCUSSION OP THE PHENOMENA OY CURRENTS OP HIOH 
FREOUBNCY. 


Iba not from any desire to havo tho last word that I bare 
anowerod Mír. Tesla' stnternente ns they oppoarod ; it has sirmply 
been to correct misunderstandinga. In rogard to the experiment 
which I mention, aa performed by immersing in water a lamp 
Balb in which n single strip of carbon had been mounted and con 
mecting the water and the Blament to a source of hich potential 
alternating current at high freguency, and whersby 
čárbon waá brought to bright Ineandesoenca I simply 
Gooduction through the glass could not havo had any effect jn this 
©xperiment, I made no general donial that a slight oonduotion 
Occurred with even to beat dielectrios. The glass in my oxperi- 
ment baing immereod in water, the assumption of high tem) 
ture which Mr. Tesla makes as Inorensing the conductivity of tha 
Pam 8 not to bo considered In iy caeá, The Klao mea oBl7 

úting where it was not 80 irmersed, and where, therefore, no 
oonmection with the cirouit existed. 

Mr. Tesla base Statomaní About, dilestricy, Inoulation, 
resistance, perfoot conductora, degrees of conductivicy, oo. on 
HŘe stateriézí I made ln rolatiou (6 the oxperizont and be pie- 
Nomenon it prosonted ; and ho 67en asks whether I have 
Bover measured insulation resistance“ and “ by a conducticn 
Gurrent." Similar irrelovant ouestions follow this typical one. 
Thavo mid thas * F conduetion through tho glass were a possi- 
bility (in tho experiment and aeoountod for tlo phenomenon pro- 
onto) the action (of obarzing A lamp bulb a € Taydon jar dod 
feceiving a charge therefrom,) could not ocour." Jr. doea 
Pe Eheiojustio o appiying A statement which rolated ke 8 par 
tioular experiment and phenomenon to claases and oonditiona oť 
půenomena which any one at all familiar with the ciroumstances 
Would ruje out. Mr. Tesla enys: “ My statement that conduotion 
is concornod to some, though perhaps negřigíble, extent in tho 

nt abovo desoribed was however, made not only on 
Aecoznt of tho fact that all bodies oonduct moro or lom, but Prin 
sipaly, on account of tho heating of the olase duzin the experi- 
ment." The ftalice nre mine. In the experiment tha ras 
itmmmersed in cold water, and only that portion not ímmersed and 
Bobin contacě with tho, curront oonákovr or the surrounding 
Water, was warmed, Thisdizposos of tha of oontán: 
one 60 Mr, Tesla based 0x heated Elase ja (ho ozporimont: 

"In regard to tho eštimate of the numbar of comploto waves of 
sound oorresponding to given number of alřermationa I froziy 
Confese that I wawin error, and that the number given by Mč. 
Tesla is correot. The numbar of coroplste sound Waves does, as 
Mr. Tesla pointa out, carrespond to the number of alternationn, a5 
the ezpansiou and the contruction of the aro stream, Correspond- 
ing to waro condension and rarefactioo, occurs with oach alčorna- 
tion, This is point which I had missed in the former consider. 
dtšon of the matter, but, of course, if the limit of audition is 
Bbove any of the ratos considered, It would not atfect the argu- 
Jnant excopě aa iralate to o dagroo of approsimatiou to 1 

pamě 

"Without calling upon Mír. Tesla to atato how far "Earth is 
from Heaven " in his view, I will simply stato that my experi- 
ment of voor six yeari ago, which called forth his remark, 
Oertainly did teach me something then, and added somewhat 10 
fy information in certain directřone: 

[was perfectly well awaro of tho offects of self-induotion, 
including impodance, pointed out by Mr, Tesla, whon I spoke oř 
th insertion oť a col of Iarge selfinduction into a circuit of aro 
ighta, as toadyibg tho current and Jesmening itr undulationa. 
I regard to tho etfocta of selfinduction I may stato, that the 
Bropěrty oť impedance £ háro alware A5 one of thosa 
Oirecte. 

It ja not true, a stated by Mr. Tesla, that solf-induction 
« rendera tho undůlations more pronounced.“ Whether it will do 
80 or nob depends on the shape of the wave of undulation, Not 
Al sbapes o wavo have the greatost ato of chango when the 
Čurrent has m small value. Wax is true ia this reapect of a sine 
Curve would not bo true of A sawstooth wave. But the pojnt un- 
der discussion originally waa tho effect of a Jargo self-induotion 
interposed in a circuit of are lighta in which tho Current was of a 
Úuctuating character. The current may bo considered in this case 
s made up of a steady current Of an average curront value, upon 
Which has been suporirmposed an alternating current of small 


[April 23, 1891. 


value, or ít may be ooneidorod az made up of a steady current of 
leon than th average valno with a pulsating current of small 
Yálno suporimponnd.. These bo D8 exact, of course, 
re made ou the baale that in tho Aotuačions tbo strength of čhé 
Surrent does not change very greatiy, or that tbe minimum Cur. 
Tent and the maximum Curzané rahuds are not fax removed from 
Eho average value. Now the olřect of selřinduction introduced 
into auch a cirouit with mec lighte i, by $ta impedance, £o dimia= 
lab the value of that portion ož the Current which i8, 80 to speak: 
Alternating or fu And whether tho wares of allernátině 
Or pulaating currente, s greatly diminisbod in anplitude, sil be 
Aharponed or smoothod out by melf.indnotion il depend upon 
fheir original form. +18 tbe číect of slinduction in produciny 
Mmpodanoc amd lorforo malo tb raao of He ucinaně 
or altermating current strength, zupěrizposed 00 the znmch larzvé 
Sousiak or tésady urrant, ko which I áťaevd In speaking of ko 
Smoothing notlon. Mr. Togla wna righěin bin general stačemente 
SE ooo ně ro again ot dě Va bo za 18 
int: He tras not righě, howoror, in neparating tho etec 0 
Kopodanoe from nolťinduotiou in tho oaw0 under discussion, 
have no desire to prolong this disomaalom amd will savo out 
ot consideration sny reference to etfecta on clnich or clockwork 
Iauapa, or to the ph ylological effocteoť ourrenta. I have in the 
above oommentá confined naysel stricély to those mattore wbich 
o have cleared up in soma way, I hope tat 
in stating my podion in relation to tho znatter I have modo 
myselt olčac 80 48 to avoid furthor i 


row, Mas. 


(BLIMU THONSON. 


IMMERSINO CONVERTERS IN OIL, 


T hayo read a rooent artiole by C, B. L. Brown om the * Uson of 
Oil im Insolators and Transformers, Mr, Brown states : *Tho 
spplicatiom of oil as insulasing material for transformers carry- 


a 
dmg a very high potential was 

Brown himesit. 1, your Jonruat o April 15éh, Prot, Elsha 
Thompson wrilgo: "Ťt may bo interesting to your readery to 
learn Úbat the umo of oi in odnvertorn, wa tbo subject o£ 8 patent 
Sppllod for by zo on May 84) 1857. or about four ears ago, bo 
můlmiber of tho U, 8 Patént hol No. 138 68" 

I recoivod a patent dated Oct, 29, 1878, No. 310,087, in which 
the following claim was allowed : * Tho within described method 
o£ insulating induction coila or bobbíns of wiro of electrical in- 

ing sald bobbina or cols fa m 


bination" of different thingy, but having 
tho fundamental principle of oil being used in induction coils or 
Gonverters or transfortnora, He dovan't make uso of tho words 
4 oonvarters" or “ transformera." 


Pnrameurma, Pa April 1, 169, 


DAVID BA00KS, 


ELECTRICAL ENTERPRISE IN MANITOBA, 


+ Of the Manitoba Gas and Electric Light 
recently invited the mombore of tho city council to 


by 40 feob, wide, There aro 


Mr. W. 
Company, 
wworks 


4ho company in Winni 
"The boiler house is TO feot Jog 
zna tool boom o 740. p. Oně Handrod Dounde of steam ia 


Sarried,, ho smokestack 

Stor. Tho engine 

tins two padrs of comi 
300 and 400 


109 feet high, and Gyo foot in din- 
dynamo house i3 80 feot aguaro and con- 

ind surface condensing Brown aatomatic 
ak 
engine weichs 163% tone, 

Boa, and drives he largest Dle čhat hs bean made 
in Oanada—three ply, 3 feet 4 inches wide abd 88 foet long. The 
sbafting with which it is connooted is fitted up with Žriotion 
Slotoh Policy mado by, Che Vulena, Iron Company, from sich 
Aro run two Thomson- Arc machines for cí and 
me nádOizká nmamdawosní dyzacan, vilt upaoe fer "bmo btcré 
úoggo incandescent dymamos, Three incandemcení dznamoe oč 
2,000 lúght capacity are run from tho shafting, driren Ďy the 200 
K. p. oogino as well aa the aro dypamos which are used for 
ho "The total capacity of aro plant is 125 lighta, 3, 
©- pe tha total capacity of Incandosoont, plant, ia 8000 light 18 
with capacity for tiso moro incandegoent machina of 3,500 

tobe instaliod this fall. The pumpa in connection with 
„consist of one Blake nír pump, one cireulating pump, 
boiler foed pump, and one large Northey auxiliary 
Pump Atted up with 100 Koos of žinch hose for Are protection 
Růrpanor al drívon by sloam, The workahop oontajný a 7 p. 
iko as engine furnishing power for binoksmith and machinery 
shops, vl 


chto, 
ach 
one duj 


sope, which aro died wičh wo lathos. ono 15 foot and ono 1% 
| porow cutting machinos, emery wheel, grindstone, drilla 
ně pomchice aohlnee Al ko peotamry repiío for bolh as 
And elootricity, being done in these shops. 


SPECIAL TECHNIAUE non TE OrFICE TREATHENT oHčY 
SUCOESSFUL TAZATNÉNT Or FOR APPOINTMENTE PHONE 
STntrrocočevs |Nrecrioxs HI 8041 

Aéarner mimoar") Poe Berke 1 ANO 3 P 


eo naý FREDERICK FINCH STRONG, M, D. PRA zek oo zmeh 


pv G120 FOUNTAIN AVENUE 


Bnohouimim, zrg. HotLywoov, GALIF, 


Nov 213351 


Dear Mr Strickfaden- 


I tried in vain to get you on the phone but 
no ong gnsmered, Hope you are still well and everything is gong 
finely with you, 

I am now in my eightieth year and still taking 
patients. our rent has been raised and we will be compelled to move 
1f we can find a cheaper place, I shall hate it as we have been here 
for thirteen years and it had grown to seem like home, My five 
meter ultra short wave(which I call my "VITAL N RMALIZER) Do you 
Jmow anyone with High Blood-pressure, Thirty two years ago I was 
running a systolic of over Two hundred, The Met, Life Co rates 
High Blood pressure as PUBLIC ENEMY NOl'1t kills 600,000 'annuslly 
(more than Cancer and tuberculosís combined I am now running. a 
norm l pressure of about 185 and em feeling very vell dispite my 
age. Are you still doing ELECTRICKS? I have all my tesla apparatus 
and dont know what to do with it. Do you know anyone who would take dt 


off my hands, We are-sadly in need of money sand T would sell all my 


H-F apparatus for fifty dollirs, You have no doubt seen the million 


volt coil which I gave to the Planetarium. Can you not come up and 
look over my, High-freguency !JUNK-PILE"., Today Jose Iturbe came in 

and played for us. He is goinž to try to sell my plano forme He says 8 
IS A VERY GO0D PIANOU I also want to sell my harp We shallbe very glad 
to see you again. If this reaches you please call me up 


your old High-freguency friend 


Taylanuh 7 A4 


Letter from Frederick Finch Strong to Kenneth Strickfaden, from Harry Goldman Collection 


Kenneth Strickfaden, signed photo from Frank Jones Collection 


October 15, 1954 


Tesla was “Nick" to us, for my late father had the pleasant duty to write the checks for his 
millionaire supporters who owned Okonite Wire and Cable and who waxed rich on the lush profits 
of selling the telephone rights for Manhattan Island to the NY Telephone Co. for some $17,000,000. 
This was a tax-free transaction and that sum was duite a sizable one in those days. They loaned 
money to Marconi through their British group and financed in part Fessenden, de Forest, and many 
other lesser-knowns in the world of science. Tesla was their “problem inventor." 


They were not alone in their difficulties with him for J.P. Morgan, the elder, always had Nick as his 
pet problem. I worked for Morgan briefly on his palatial steam yacht, Corsair, as installation 
engineer and for Senator Nelson W. Aldrich on whose prize steam yacht, Alvina, I sailed as test 
engineer around the world. Both men had influence. Even John Hays Hammond, Sr., who loaned 
Tesla the cash for his robot was unable to understand this strange genius. 


Edison had tried in his hale and bluff manner to befriend Tesla but his remarks had been construed 
by the extremely sensitive Tesla as an insult. With his typical Europeon-Slavic ideas of gentlemanly 
deportment, he was a strange figure in the rough-and-tumble field of pioneer wireless and 
electricity. Most of the scientists that he met were good fellows. Some were of the back-slapping 
Variety such as Edison, Fessenden, Marconi, de Forest, Fleming, Preece, Lodge, Slaby, Zenneck, and 
Seelig. The old New York Yacht Club group headed by Morgan, Gates, Rockefeller, Lieter, Davison, 
Carpenter, Bennett, and many others that my father knew so well, were all of the same order with 
perhaps a bit more restraint in being companionable. 


1knew these men and answered to their good-natured nickname of “John the Wireless Man“ a 
title that tickled me no end as liked to make sparks and create spectacular displays of high 
freguency. Nick, the guiet, studious, very proper, waist-bowing Germanic (Slavic) mannered 
Europeon, never seemed to guite fit into the cruder American scene. He seemed like a man apart - 
an individual of considerable reserve. This, coupled with his strange phobia of failing to shake one's 
hand and to dine with peculiar manners of hygiene made Nick a marked man. Many considered 
him a plain snob. Others called him a “Nut" while others referred to him as “The Genius“ and were 
always making excuses for his actions taking pains to explain that this was to be expected of a 
genius. 


Those who worked for Nick were rarely taken into his confidence. His sketches were always in 
parts. His records were never complete. He feared pirating. He was pirated and it was a shame that 
the man who refused the Nobel Prize on the grounds that he was a discoverer of principles rather 
than an inventor should have been so pirated, lied about, and discredited by his contemporaries. 
They lifted his ideas and went merrily on as though Tesla's inventions were free property. 


I paled around with men like Earl Ovington on whose Blerliot monoplane I installed my original 
system using the first counterpoise antenna in 1910. While Earl soared at some 1500 feet over 
Mineola-Hempstead, we carried on the first two-way radio from plane to ground. He became one 
of the first air mail pilots. Ovington was a millionaire's son and a close friend of Tesla. 


Earl would put on spectacular displays of fireworks using a huge Tesla coil mounted on a platform 
over the Crows at the old Madison Sguare Garden. He would let me venture forth on the glass 
platform and take big sparks of terrifying length off a wand that I held in my hand. I soon found 
that we had a daily matinee and evening demonstration for the duration of the electrical show 
which attracted vast crowds who expected to see us both electrocuted. Earl was a show-off and he 
loved it. | was a scared kid even though fascinated with the sparks that I loved. Tesla would stand 
by with a paternal eye on us both. Tesla put on parties at his lab for millionaire friends. Nick loved 
to get the lights low and put on eerie displays. I must confess that I tried to emulate him many 
times and it was fun. 


My first wireless transmitter of any size was a 10 KW open-core transformer and to that | had an 
open gap and a huge glass plate condenser in oil. With my huge antennas over Yonkers, I could get 
the distance that made the boys envious as | worked the ships in the mid-Atlantic. Prior to 1912, no 
license was reguired. The air was free and we pioneers did have the fun that no one these days will 
ever understand or imagine. 


Nick grew very peculiar with age. Louis Pacant, my old chum, used to visit Tesla. Louis had been a 
smart boy in that he signed up over nine-hundred theaters on sound across the U.S. When Western 
Electric found they had been beaten, they paid-off handsomely to Louis. He enjoyed that for, as a 
poor N.Y. boy who had worked his way through Pratt in Brooklyn, he got a kick out of rubbing 
elbows with the “big boys." As a guiet-mannered and discreet consulting engineer, he soon found 
Nick to be a companion of sorts. They would chat at Nick's penthouse but Louis could get so far. 
Nick had the peculiar reserve and suspicion that made him a unigue figure. There were no others 
as close as Louis. 


I could ramble on here with much. I have completed a documentary on the history of radio and am 
working on another on Howard Armstrong, my old schoolmate, whom I helped with his first 
feedback ideas and assisted with his first patent in Yonkers after his father refused to support him. 
Vwish that you would get some sort of eastern Tesla club among the science teachers with the idea 
of letting the younger generation know some of the Tesla thrills of discovery. I would like to see the 
Tesla Society give a medal each year for some worthy scientific achievement. 

Unfortunately, words are totally inadeguate to express the thrill of youth when engaged in pursuit 
of a pet hobby. I had so many in pursuit of electronics that I regret that | am unable to get those 
great big thrills into words that give justice to the years of wonder and indescribable thrills. 
Cordially yours, 


John Oliver Ashton 


Palo Alto, CA 


[Excerpt of letter by John Oliver Ashton] 


There is one man in the East who might assist you if you can approach him right. He is John Hays 
Hammond Jr. a millionaire who has his [ill] at Gloucester, Mass. His father was a Tesla supporter 
on the Robot. | knew many millionaires, but this one was a snob. 


1 palled with men like Earl Ovington on whose Bleriot Monoplane I installed my original system 
using the first counterpoise antenna in 1910 and while Earl soared at some 1500 feet over Mineola- 
Hempstead we carried on the first two-way radio from plane to ground, | at "H.O." in Yonkers, Earl 
aloft in his "fly". He became the First Air Mail Pilot. He was a millionaire's son and close friend of 
Tesla. 


Earl would put on spectacular displays of fireworks using a huge Tesla coil mounted to a platform 
over the crows at Old Madison Sguare Gaden and as he would let me venture forth on the glass 
platform take big sparks of terrifying length off a wand that I held in my hand which is turn jumped 
to the ball on the top of the Tesla coil. I soon found we had a daily matinee and evening show here 
for the electrical show duration and attracted vast crowds who expected to see us both 
electrocuted. Earl was a show-off and he loved it. | was a scared kid even though fascinated with 
the sparks that I loved. 


Tesla would stand by with a paternal eye on us both and smile for he was somewhat of a showman 
himself as you have read. His famous parties at his lab for his millionaire friends were famous and 
Nick loved to get the lights low and put on eerie displays. I must confess that I tried to emulate him 
many times and it was fun. 


My first wireless transmitter of any size was 10 K.W. open core transformer and to that | had an 
open gap and huge glass plate in oil condenser. With my huge antennas over Yonkers I could get 
the distance that envied the boys when I would work with ships in mid Atlantic. Prior to 1912 no 
license was reguired. 


Dear Mr, Andersen: 

Manku „for your note of the Iljth, I have been 
busy with my bread and! bter 2) here n applications engineer 
ing for an electronics JobbercAs an older ottizen 1t seems that 
the better paying engineering Jobs“ are unavatlable to us here. 
The eleotronios firms are staffed vith "joungsters who resent 
m oldsters experience. 


I had a Jotter "from Beta, E běltovo that I met 


(Brood once when I was soektng to buy some businesses fora 


wealthy olient in, Gormeottout. I have suggostod to him that 

he might obtain more defiňtde 4nformation m the Bis Oscillator 
khrough you or tha Testa: Auseun? 

You might write to Mrs, Earle Lewis Ovington, 

Santa Barbara, Calibrnia „ She "is the wealthy widow of my former 
friend dn early day sTeotrontos) and avižtímn in New York,Eer le 
becaeno famous as the First Loensed Air Mail Pilot, He md I 
mna Blertot Monoplanes ab Úard-n Giby, +. in 1909 when they 
were beautiful little (falry moths that flew at 75 MSP.H, over 

the heads of the admiring orowds hn Sundays much like a círous 
ar ná a track with tall pillons as (markers, Me first radio 

"gwo way sot wes installed in Earle's Bleriot"Dragonfly " at Carda 
City in I909.It was a bread board affalr.:We had:: lotsofofn with 
1 sndptonsering the oounterpátno « BAVOR: vhioh is oredited tě 


(5) , 
radio ideas,I hope to get Bome Boce oánnetced stary řonwpaper 
for posterity and dooumentary purposes so that the younger gener 
atíon may know what it was od 12 tnrin1 the newsets of that 
day. I have Dr Lee de ah d Jsěs n 1 mentor to advise 
and encourage m0, At Bo he is gotng | a ý 
Heat Machine; FaRiEné 1 
n ST OTsznom ená váš © the ES brlefiy, 
as © oonsoltant, I had. Briginal údoas to sl the F.B. I. (oa 
oalled there in Washingotn a oulá Bet no where They "know 
it at Appareně1y" $hey seoure (advance info on : tters which 
they olasatly as Pmortedecí but, a 18. (ky >patlérthé they 
have grabbed"knowledge thet they don't Xnov how to apply? 

A number of the so-called seoret čevtoes tnat they are ušáng re 


old stuff years ago. The much telkod of Wrist Watch Raliio was 
je 


butit at oub lab amay baok in (1926. Dr, Charles F, Burge ss 
built the fist portable in p ě hy. grtomd 5 LoutsoRaomit 
had it 1 his oonsultimg orfio0,: pes yenesa relio, Burgess and 
Louis have "depattéd for o fields, horanu the vale, where I 
"have en idea there is plenty of research bo m accomplished £00 
I m very glad to note of your progress toward a 
derinite start on the Bullotin sd a Jesla Journal, If I may 
beof « PE repase me ion, would lůke to help if I can? 
on "a sort of a m5 "here with a man rhom I 
boZP1 sna (46 has a Mineral Ore (Sěhnbtor that separete any mineral 
" from 1ts gangue,eleotronically, The mmobine has great possibiiitlosÉ 
I have managed t o set someof the large mining companies interested. | 
Tre n I introduced the inventor o =- of means who backed him 
witha tokan allowance. He ta (horouyhly popr toe business man 


and spent the money, mwistey,ho backers are' "psovod "and wi11 
not invest more untit he shons them all the machine workingse 


„URS this inventor has been dheated befáre he 18. so suspicious that 


- v kk 6 
č%nérofuses $p rovenl the vholě 'sedbeb to his backora. Ho has 


applied for patents tarpusli A Patent lawyer friend of mine whoms 


Í £'$omásht intothé ploťurés jokor6; tie lawyer-md the 
"g,PlA, sho háé hd (ooýporái on páperá vam do nothing vlth the 
Invéntor who 4 5"stubborů "mů mi1T not move mléss he gets more p: 
Mohego Žt::1y "au Ampisně "that (n“embarassiné to mesI sn the I 
"gr (ho koť čhe Wliólé máttér 'úríděr way and ťhero:4á nothing that © 
"T Gan d how but Úřy and měsusé a norba ckór/to takdovor the 
"present báokárs whd wánb thdsr = kodstůh 2,000), jn fe nen 
timé the“invetor růáa'all overmat the beok and call of the mining 
vompáníeš who ařó doing thágr běst to' steal theidea láf they can. 
The machihé ts'sald by big“authoritios to bě'onáthet 1411 revol. 
"utiongic the whole mining process 'indůstrye Ě 
I ma proposing that-somé one invest say $I00,000 
dn a new company to take“ovér the pooseit'onethat'cen't get 
* going dbe “to"perstnality trouble"; If you would líke more data 
"om the' machinstiet"mné knom It 1s5'an actualityínota  dresm,It 
works, Te model is here, The inventor has invested over$I50, 
000 of Kis' om money: ads broke © "Thátmonsy: was“ spent in research 
prior 60 the“forming 6f the corporationsčet'me Imow 1f you have 
anyom|intereacted'čnough to want'to see the mohine and meet the 
invenobbr and investigate 1t thoroughlye 
(/Thé lady you- mentlon': as halang oalled upon O'Než1 
my havo boen Mrs, Pritz LomenstolnéHo was with Tesla and a plonemm, 
There were -a number“ of German sympathizers'that Tesla knew,There 
was yulte a fuss at the timě of WW, I,for my dad used to dine 
at a large German restaurorit in NY. with a man whom he had bef rien 
pdo(Ximight say In passing that my grandfsther.and my dad and I 


"all have hada great trent toward befrieňding inventors and 

„ technical men I; believe I told, you.how Grandfather was the 
orěginal,baokor of Bel) in Salem, but, Bell made a. flop pf the 
Harmomio felegrabh:.and felt, bad, because Kligha Grey beat him- 
Tatřmi stalo "made Bell, He, had. lived at 336 Essex Street, 
© blook-away-from the Sanders Mansion where he established 

> Mts.fisrb;lab Jn.the basement and, later inthe titi0, 336 Esnex 
Street in,Salem was byllt.and oooupoued by ský familylor five ; 

„«genarations, end grandfather.was.always helpingzothers.Dadrzs 

 Wascof -a símilan;stripe :andknow so many „of the inyemtors that 
Aicenise and his -owealthy telephone ploneer .colleagues backed,) 
Welt Dad-isedsto díne in this Šerman rostakrant „wherehe enjoyed 
the imported bear;and-there he met this personable red-bearddd 
young may who-became his charge« The man spoke English with 
perfection and had a PH.D,(Heidleberg ).He was in the oil 
-business for some German company and dad helped him meet 
„business men, Přlopnto-bhe Wár+E:serked for D,E.B,E.G, and 

7 AUON-SAY I TREE OTL 

- brlefly:for. the Atlantio Commmicsbion Cogase oonsultnt I 

installed radio-on the Argentine battle ships Rivadavia and 


Morena„Xwassinotbe.E.X4 c0filoeland:congco no German s hips 


under Seklig, Boehme, endotherse I knew men like Zenniok and 
Bram and other leaders in formany. (he war broke out.I 

went into the navy, snd was forbidden to sven mention thier NAMOSe 
Dad folt hurt because 1f his friend in the oil business who had 
retormed to Šermanye One day-Pad yae úuizzed by-thcold-F.B.I, 
-and was-pretty well pooved a tthe treatment a ocprd d him.an 
established busímexx man with two.sons on the -service and he 

let them know ibbooeThey finally rovealed that his friend mo 
had visited our place in Yonkers mas inreality.ne.of the sovo 


Sons of the Ealser and a Major Šeneral in the Army over there, 
I belive he was killed in aotione E n 


L will keep you informed as I osne 


2261 SÉ Franola Drive 
Palo Alto, California 
September 22nd, 1953 


Santa Barbara, Gelif, 
November 16, 1953 


Dear Mr, Anderson: 


Thank you for sending me the brochure, which I have read with 
interest. I recsll that my husband, at different times, spoke 


„of Nicola Tesla as one of the greatest electrical geniuses that 
Sver lived. 


I regrest to say that I do not understand much about electricity, 

I am therefore taking the liberty of passing on this literature 

ou have sent me to one of my husband's oldest and best friends, 
ng, who has been interested in high freguency almom$ 
©. | I am esking him to write you. 


| much for your thought of me in this matter, 


Ovington $ = 


n 


OVINGTON AIR TERMINAL 
MONLY AIRPORT IN SANTA BARBARA" 
EARLE OVINGTON, G 


LES C. NORTMYUP 
7 KASMINE TON ME, 
FKOVDENCLE, 
KMODLZ VSILAMD. 


Postcards from author's collection 


oplane 


G. H- Curtiss Winning Scientific American Trophy with Aeroplane 
June Bug'' Driven by a Curtiss Motor, Hammondsport, N. Y. 
COPYRIGHT (908 BY.H. M BENNER July 4, 1908. i 


| k © 


Bulletin Nurnber Three 


NOVEMBER, 1905 


Mentioning some extensive 
alterations and improvemenis, 

Some interesting matter on 
electrical apparatus. 

Information on the fitting of 
trusses. 

A list of instruments and 
books at very low prices. 


The Story of a new Electro-Therapeutic Appliance. 


"The brilliant achievements of scientific investigators in the field of electrical seience during 
the past decade have servěd to concentrate tlie attention of the medical profession upon the won- 
derful possibilities to be found in the field of electro-therapeuties. Although conservative mem- 
bers of the medical profession have ever been wary of experimenting in the treatment of disease 
by electricity, yet since the days of Gilbert and Franklih this important subject has been forcing 
itself more and more to the front, until many of the leading lights of the healing art are to-day 
mumbered among the beliovers in its eficacy. 

The wonderful discovery of Roentgen, made known to the world in 1896, gave a great impetus 
to the use of electricity in medical and surgical diagnosis, which bids fair to be surpassed by the 
perhaps greater serviceability of the X-rays as a therapeutie agent in the treatment of some of 
the most formidable diseases which afflict the human race, Finsen's diseovery of the usefulness 
of the ultra violet rays in the treatment of various diseases has given an added impetus to the 


subject. 


The Strong Static Induction and High Freguency Apparatus. 


„Among the first to experiment with the X-rays in this country, after the announcement of 
Roenteen's discovery, was a young medical student in the city of Boston who showed his 
by building for himself an apparatus for the production of the X-rays early in 1896. This 
mt, Dr. Prederick F. Strong, now instructorin electro-therapeutios in Tnftis Medical College, 
the Tesla or High Freguency type of apparatus for his experiments, and it was not long 
ore he noticed that patients who were exposed to the X-rays generated by his apparatus were 
many cases benefitéd in their general health. "This led him to investigate the therapeutic pos- 
sibilities of electric currents of high freguency and high potential with astonishing results. Up 
has treated several hundred cases, many of which had proved refráětory to other forms 

the majority of instances beneficial results have followed.* 
a number of improvements in his apparatus and many ingenious 
application of High Frecuency currents, among others being the 
(odes and other methods of treatment through glass, Dr, Strong has dis- 
E in the course of his investigations and has sueceeded in adapting 

uses. 


ok giving in detail the result of his work, which will soon be put in the 


twenty breaks per second as ordinarily found in the Resonatur types, and even only two Or three 
per second as found in H. F. attachments for statie machines, such as Piffard's Hyperstatie Trans- 
former. | The enormous inerease of the rate of condenser discharge in the Štrong apparatus mani“ 
festly increases the power of the apparatus in like ratio. 

Another unigue feature is the air rheostat which permits of an exact regulation of the dosage. 
Still another feature of much value is the device for regulating the freguency and potential of 
the apparatus, which is aceomplished by alterations in the capacity, induetance and resistance, 
"These are placed at the command of the operator by means of speeially constructed high tension 
switches placed on one end of the machine. 

A point of much importance in this class of apparatus is the guestion of insulation, This, 
„we believe, hns been satisfactorily solved by Dr. Strong, who has spent many hours in his lab 
tory experimenting with different materials and has finally obtained a substance of surpassingly 
greater resistance than oil, and, therefore, an ideal insulator. Nor is the apparatus left to depend 
upon insulation, being so constructedl electrically and mechanically as to be subjected to the least 

jossible amount of electrical strain when in use. 

The apparatus is manufactured under the direct supervision of Mr. Earle I. Ovington of the 
Massachusetts Institute of Technology, who was connected with Edison's laboratory for ove: 
(vo years. He personally tests every instrument, subjecting it to double the strain while test 
that it will be called upon to endure afterwards. 


High Freguency Therapeutics.* 


1Dhe physiologieal effects of high froguency currents are chiefly exercised upon the vaso-motor 
„system eausing a flushing of blood through the peripheral eapillaries, opening up the sweat glands 
And relieving local congestion. (he blood becomes oxygenated and urie acid is ©: zed into 
red and elimination of waste products greathy increased. There is a marked germicidal action 
duc to what is termed "electric ozonization,“ which is the result of the large amount of ozone 
generated by hieh freguency currents and carried into the tissues by electric bombardment. This 
is of much value in the treatment of infected sores, tubereular ulcers, chronic skin diseases, etc, 
There is an increased elimination of 0.04. and respiration isfavorably affected, There is also an 
andoubted anesthetic action when the current is concentrated over a small area. 

Ti is obvious that an agent of such valunble and varied physiological effects must be useful 
in the treatment of a large number of diseases, Among those in which it has been found of special 
value are diabetes, gout, chronic rheumatism, obesity, hysteria, neurasthenia, insomnia, head- 
ache, anemia and chlorosis, dyspepsiu, atonie dilntation of the stomach, colitis, hemorrholds, 
ehronie constipation, prostatitis, neuraleia and pulmonary tubereulosis“ Herschel has obtained 
excellent results in the treatment of gastric ulcer, chronic gastritis and chronic catarrh of the 
intestines.i 

Among local diseases benefited by high freguency trentinent may be mentioned lupus v nl- 
(garis, lupus erythematosis, chronic eczema, nene, rosaera, psorinsis, pityrasis, sci tiea, pruritis, 
rodent ulcer, trachoma, prolapšus and fissure of the anus, ete, 

"There are certain essentials to be taken into consideration by the physician about to pur- 
chase high freguency apparatus. Many ineffieient machines of little value are on the market, 
and the purchaser should not be misled by low price or unwarranteď claims to purchase a cheap 
or inferior piece oť apparatus. A Arst-elass instrument should be eapable of giving 500 milliam- 
peres or more of current in the secondary cireuit and should supply s heavy spray of from 5 to 8 
inches in length. It should be adjustable as to tension and freguency, a5 he low fregueneies of 
Aive or six hundred thousand oscillations per second are only suitable for X-ray work, the most 

* efficient freguencies for therapentie work ranging from a million to a billion per second, 
: "The Strong Static Induction and High Frogueney Apparatus is designed with especial refer- 
(ence to the-ahove mentioned regulrements which have been found by leuding workers to be neces- 
to obtain first-elass therapeutie results, "The price of the apparatus with therapeutic at- 
achments is $350. The X-ray attachment is $25 extra, "The Ultra Violet attachment is also 
extra. These can be obtnined at any time after the apparatu installed, 


2 For fam details of the thorapeutio uses of high fregueney currents see Chisholm Williams book on 
če PR, 88.75. Kor sale by Otis Clapp £ Son; je“ foákla 2 Nan u 


hell Manual of Intragustric Technigue, London, 1903, 


P : 
25 Static Electricity. 


1ůčhta private practice Dr. Strong has succeeded in securing all results from his apparatus 
that can be obtained with a Static machine, The value of this fact can only be appreciated by 
se who have experienced the disheartening and unsuccossful effort to make a statie machine 
in humid weather. To those who have been aceustomed to rely upon the cumbersome 
Static machine with its fragile glass plates and its susceptibility to atmospheric conditions, this 
(meat, compact and handsome apparatus of Dr. Strong's seems a wonder. That an instrument 
which can be attached directly to any incandescent lighting cirenit and is not affected by moisture 
or temperature should be capable of producing the static breeze, spray or spark, or produce effects 
Similar to the static induceďd and wave currents seems almost beyond belief. Yet all this and 
much more can be accomplished with thisnew apparatus. For that reason it is called the “ Strong 
Static Induction and High Freguency A pparatus." 

Among the late therapeutic appliances designed by Dr. Strong for use with his apparatus 
may be mentioned the Vacuum Jead Spray, the Combination Fluorescent Electrodes, and the 
Adjustable Condensing Ejileuve Hlectrode, with attachments which enable the operator to use a 
spark through glass or the effleuve directly against the body of the patient, either through the 
clothing or against the bare skin. He has also devised a unigue apparatus for the inhalation of 
ozone generated by high freguency discharges. This apparatus is constructed so as to eliminate 
the disagrecable nitrogen fumes, which is a great improvement upon the ordinary types of ozone 
inhalers. 


Ultra Violet Rays. 


Another Inte addition to Dr. Strong's apparatus is an attachment for generating pure Ultra. 
Violet Rays of great power and guantity. This attachment is a modification and improvement 
of the condenser spark lamp used by Górl of Nuremburg, in which advantage is taken of the fact 
that the condenser spark is very rich in ultra violet light, In the Górl lamp the discharge from 
a pair of leyden jars is carried to a series of three or four small iron balls placed about one-eighth 
inch apart, The discharges of current are necessarily intermittent and follow each other at com- 
paratively long intervals. In Dr. Strong's improvement the discharge from a condenser of much 
greater capacity is utilized in such a way as to obtain a continuous are between the electrodes. 
Hence the ultra violet rays are much more powerful and of surpassingly greater guality. 


X-Rays. 


The X-rmys produced by this apparatus are.steady and powerful, seeming to possess 
large measure the actinie power of X-rays generated by a powerful coil, combined with the pene- 
tration noticeable in X-rays generated by large static machines with a great number of revolving 

"plates, The result is an X-ray (hat gives splendid definition for luoroscopie work, with excellent 

s in radiographie work, the length of exposure being much shorter than is necessary with 
en the largest static machine, 


High Freguency Currents. 


Although Morton used high freguency currents thorapeutically as far back as 1881, the power 
nsion of his eurrents were very low, being obtained simply from the discharge o£ a pair ož 
and were by him denominated “Statie Induced Currents," | In 1890 D'Arsonval 

his experiments with high freguency currents and obtained some very encouraging 

h a high freguency solenoid. In 1803 Oudin devised his “Resonatur," which is the 

w almost universally used abroad for the production of high fregueney currents, 

(of apparatus some remarkahle results have been obtained by Buropean eleotro- 


Unigue Features. 


nts upon this type of generator have been made in the Strong Static 
cy Appratus, however. Among others may be mentioned the spark 
(of the condonsor discharge per second as against ten or 


Original photographs of Earle Ovington, developed from glass plate negatives by Robert Campbell. 


Full output of Strong-Ovington Coil, showing both sparks and effuve. 
All photos are from Robert Campbell. 
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The machine is a replica I built of the Strong-Ovington coil especially for this book. 
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SOME PECULIAR PROPERTIES OF HIGH FREOUENCY 
CURRENTS 


EARLE L. OVINGTON, Eso. 
ASSOCIATE MEMBER AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 


To the average physician the term “high freguency currents“ is 
anything but definite. The term has been so often misapplied that 
there is little wonder it is so generally misunderstood. In this 
paper it will be my aim to give an exact idea of what high freguency 
currents are and to illustrate experimentally some of their peculiar 
properties. 

What is generally called the “alternating current" is a current 
of approximately sixty cycles per second, or, as it is sometimes 
called, 7200 alternations per minute. (This means that in one sec- 
ond the current passes through 60 complete periods or cycles. Let 
us assume the current starts at zero value (see Fig. I) and increases 
in a positive direction along the curve AB. When the current 
reaches B it has attained the maximum positive potential. It then 
decreases along the line B C until it again arrives at zero as shown 
at C. Continuing along the line C D E the current traces a path 
below the zero line of the same shape and size as that above, arriv- 
ing finally at the point E on the zero line ready to commence an- 
other cycle. Along the line A B C is one alternation and along the 
line C D E is another. The complete curve A B C D E is a cycle. 
Hence there are two alternations, one positive and the other nega- 
tive, to every cycle. Electricians always speak of so many “cycles 
per second" or “alternations per minute" and never reverse the 
terms. This is sometimes confusing to the non-technical mind as 
the manufacturer uses the more scientific term “cycles per second," 
while the local electrician usually refers to his current as so maný 
“alternations per minute." ň 

In commercial electric lighting and power work 25 cycles per 
second is called a low freguency current, while 133 cycles per sec- 
ond is considered a high freguency. To the physicist and manufac- 
turer of therapeutic high freguency apparatus, however, I33 cycles 
per second is a low freguency. The latter consider a current one of 
high freguency only when it changes its direction thousands of 
times per second. These extremely rapid rates of vibration are not 
obtained by mechanical means, an electrical arrangement being far 
more satisfactory. 

The guestions have often arisen: What is a high freguency cur- 
rent? How are we to draw a line of demarcation between currents 
of low and,high periodicity? I suggest the following definition of 
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+ 


a ssúming R that by the ne hishé > (currents we 


Z mean currents obtained. by: disruptively. dischárging a conděnser,- 


"et us see how. such Currehte. aré. sehiall y (produced for. „therapeutic“ 


-There are. rec methods at generating: o petic high fre= : 


útency currents, the D'Arsonval, the Oudin aúd the Tesla method. © 
© máchiné illustrated (Fig. 2) is so designed: 'that:any one of 
|s may ušed at will, that is, either- D'Arsonval, 


be or Tesla: currents ate produced, T shall try to show.you — | 


— Inthis ser X (shall ask- -párdon for ie freguent mention of my 
n machine. This 1 freguent mention is necessary, furnishing, . as 
all the various currents necessary for the following experi- 


(© For an Hlustration leť us entirely diseonňect the Tesla coil reg- 
úlarly furnished with the apparatus, and lead the heavy oscillatorý 
current, which ordinarily excités the primary of this coil, outside 


— the cabinet. This result is accomplished by means of switches F 


"and P in Fig. 2. Now, connect this heavy oscillatory current to a 
*coil, which is. simply three turns of electric light wire wound into 
the form of a circle two and a half fect in diameter. By connect- 
ing metallic handles to the two extremities of the cirele of wire and 


-turning on the current, we obtain the high fregnency current 06 


(D'Arsonval. This is nothing more nor less than the drop in poten- 
-Hal across this crude coil cased by currents of extremely high fre- 
duency (eirculating: through the coil. In practice the 1'Arsonval“ 
-current is obtained from binding posts DD in Fig. 2. and regu- 
i lated with-handle G. The freguency of the D'Arsonval current is 
bich. but the voltage is necessarily comparatively low, being limited 
by the, potential of the transformer charging the coridenser, and. 
govemed by the length of the spark gap. 
Oudin added what he called his. “resonator" to the solenoid of 
„ IW'Arsonval and thereby raised the potential of the currents. pro- 
-„diced.“ Since we cannot obtain something out of nothing, this'rise 
-in potential is at the expense of amperage.- The Oudin current has 
a higher voltage than the D'Arsonval current, but correspondingly 
("less.amperage. A rough model of an Oudin resonator consists of a 
sie S of wire, the length of which, osv must bě carefully 


-Referrine-to Fig. 3 we have here the wiring diagram of the 
jesla circuit. It wall be noticed I have marked the alternáting cur- | 

-mains "low voltage, low freguency." his is the commercial 

ing current which úsually has a periodicity of 60 cycles, and 

„potential of approximately 100 volts. If the direct current only 


denser, and hence at- the two terminals df the spark gap, rises until 
the insulating layer of air between the spark gap balis breaks down 
< due to the intense electric stress. A discharge ácross-the gap now. 
(© takes place and the stored up energy of the condenser rushes across 


i Pothe unaided eye this discharge across the spark gap appears 
-to be a single spark, but in reality it is composed of a large number 
-of smaller sparks or discharges, In fact. the discharge is oscillatory 

„ in'character, surging backwards and forwards millions, and in some 

„cases billions of times per second. These rapid discharges slowly 
< die out, due to damping caused by heating and other losses. When 

-the discharges have diminished in intensity, or entirély štopped, the. 

» spark gap assumeš its original condition of high resistance. This 
( allows thé condenser to again become charged to a high potentiál 
and the above process .is repeated, : 3 
=- An analogy to:illustrate the charping of a condenser would be 
2 -the -case'of a Spring steel rod, one end of which is clamped in a vise 
(and the other left free to vibrate. If this rod be drawn aside and 


ly released, it will oscillate to and fro until it finally comes to 


ormé experim 
cy-of the two ae gaps. : 


z the Fréguency Changing Switch (F-in Fig. 3) onthe © 
c HIGH let us turn: on the current. As long as the en 

sing ugh the gap is small the: -ordinary device works 

E but. it fails almost completely when we turn the Extra Power 


dificulty was to greatly increase the size. of their condenser, 
machine this is aecomplished by turning the: Freguency Chang: 
ge Switch to LOW, and a great inčréase in power is 0l : 
th a small condenser working on 2 S freguency and heavy 
rer, the ordinary © spatk gap is practical a wortiiless. oKfthe con 
(děnser capacity be increased the power of the apparatus is! (increased, Ě 
unfortunately an increase in the capacity Of the condensér means 
1 A decrease in the. fregiency of 'the oscillatory currents. produced. 
blem for the designer was to okn necessary pe 1 
p the: freguency high. > 3 s 


E exactly as we did before, the oscillations are not destro: 
s the case when the ordinary gap Was emploved. Furthermoré 
wish to call attention to the fact that: even on the low fregi 
je energy of the machine has been greatly increased by the intro; 
of this m p. Turn the Fregnency Changing Switch ta © | 
/ and we get greatly increased power Of the discharge. : 
| thě“ ordinary gáp the condenser is charged eee one 


w  charges. | 
cycle. Of (course each one of the sepa: 
decomposed and shown to llec- 


pct and low freguency 
ergy, We s that the © 
Ň 


each group, which. k indirates the 


twice on each alternation. Keej 


eculiarity of higl 


ab. reg 
insulated conductor ; ht is. a i 


ctičally short jrottited: -by £ a heavy. copper wi 
nce. Part of the-current prefers the path of ké 
h Pa the“ lamp rather "than the s of low je 
A i 2 : 
-of high fregiiency currents worth: 

Hon i is that they pass readily through what we call insulators, „For 

instance, a plate of glass about 74 „mch thick, which would servě as 

am efficient insulator for currents of ordinary potentials and fre- 

'guencies úsed.with high freguency currents, might as wel ji be, 
f copper as far-as its restraining action on the currents is con- 
cerned: Place it between the terminals of the machine and the dis; 
(charge passes through it with little effort. "Furthermore there i 
slisht tendency for the current to jump around the glass, even 

hen the terminals are brought near the edge of the plate. The: 

o : 5 to go through the glass rather than aronnd i 


2 ney. Poa o6: 


za o eé zrně thě slass 9 čas Ň 


M hts brightly although over a foot of: space separates h 
he energy passes from the-primary ring to the secoridá 
|y varying electrostatic stress in the ether. We have. 
cale, the transmission of. (power without wires 
place of the lamp in the foregoing experiměnt let 
all E = of iron wire, and the current n £ 


fine wire.on a piece of ne U and 
wire to a metal. 3 
into the electrostatic field the discharge streams from the 
l over a foot of space separates the coil ob 


As we raise this Pe z 


£ ihe receiver does not respond Sent). 
red by shifting the position of the needle on. odin z 
se oh before these sdgcs shoul 


iterisely interesting experiments which. may be: 
currents-of high potential and great fregnency. | Ti 
bthe work so instruictive and interesting, th 


-ba n the past and consider | 
ive been made, nd the therapeutic T jr psí vá ne 
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LOH POTENTIAL, DISOAOBS, 
"The various manifostations of hiehéregneney and 
Mlyhpotential discharges offer a fertile Aeld of re- 
Search, ezpecfally for the amateur Investigator, since 
At ds m aubject 
that has rocsbr. 
ed comparative 
Jy dáttte attene 
ton conakdering 
Eta stenineance 
ae rovesled in 
Mia recent apple 
čutlons to. ele. 
trotherapy, ra 
dlograpby, an 
„wireles telegra 
ony, 

The term 
Halectric 
diachargo" 18 un. 
deratood to jm 
čludo a modes 
O8 enoslizaian 
8 differenons of 
potential 
betwecm tho ter 
mizale ot a 
source ot elec 
tron! onersy on 
their connection 
by A condnetor, 
by the removal 
ot úhel chorgse 
by x stream of 
electrical art 
elos of ate, o by a sudden discharge that brouka down 
ho mtr or other interroning dloleetrie. These are the 
hree choť methods or rostorlns the oloetrical ogu 
brlum, and are known respectively as the conductlve, 
he connective, and the dlsruptive dlscharze, 

"The varlous forms may be further subdívided into 
alternating, are, brush, brvah né spray, deadbent, 
fluming, slowing, lateraj, oscillnting, verlodic, stroam: 
Ing, stratied, Impulslve, ad perlodic discharges, and 
řése may be produced by utilslng A source or direct 
or alternating current o£ low voltage, as for instance 
A commercial pomeratory a hipt-potentinl apparatus 
s am Indučtlon coli, or a hlghepotential, high-renuen: 
6y arrangement, as a Tssla coll, dopendína upon the 
Temmirements of the various cases, 

In this review we are concerned only with dlsruptivo 
amd connective discharges, the former in its applica 
lom to mireose telograpky and the Jatter in ta role 
lon to tho human body, Since only potontials such 
s cam be oltalned with am ordinary induction ccll 
are needed for dleruptivé dlschargen, these WII be 
draerihed ret 

Im the production of a discharge of (hla mature there 
re two dlametriealy opposite conditions involved, the 
first roprovonting an oselllator and sparkagap 15 an 
mnenergized and nomconductive stale, and the second 
sehen it is energized and rendored highly conductive, 
hus compieing the ctronit, To bring about tnis re: 
sult the arms of the oseilator are charsed with high- 
potential energy mpressed upom (hem, which ls set up 
im the secondary of the coil In the form of ourrentá 
"This klnetie energy Is then converted Into slecirostatie 
morgy, amd when the státlo charge Is maximum for a 
given resistance offered by the dlelectrle between the 
Snrfacee of the anaricnp eleetrodes heat Ja evolved in 
Gonsoguonce, amd when a cortaiu eritlesl temperature 
ik reached the posltlve eleetrode volatilzes, and It Is 
hle eech that forme the Initiative jn brenking down 
the dleletrie of tho sparke ap. 

"The law relating to the heat evolýod states bat It 


ZOHTINO AX INCANDESOENT LAP 
SHORTIROVITED WITH MRAVY 
o0ePER, 


(TRE AUTOORAPN OF AX ZLROTRIC SPARX, WRIT 
TEN OY A PHOMORAPHIC PLATE, 


Scientific American 


s proportional to the sauare of (he charsing current 
sand to the rosletance of the dlloctrle botwsen tho posl 
Úive and negative olecirodee forming the boundarlos 
OK the sparkgap. Tho energy (hat ls emitled from 
dh positive electrode le proportionál to the potential 
imerence impressed on he osellator svalem amd the 
specie imductivo capacity, while út 1s inverssly aa the 
distance separatiny ho sparkrup olocirodos, The 
lomgsth o£ (bo spark that passes depends also Jarxoly 
m the Following farlors, namely, the difference of ja- 
fential betwsen hem, the character of the medium that 
separates them, and 0n (ho density 0 pressure or th 
Alolectie throush. which the dlsehanse passos 
Ineroase the djstance (rough which a sperk mi pase, 
but 4 polní te aulckly reached wbereln A furiher de: 
reso has the efect of cutting down the length of the 
spark, and henee where a low vacuum xl permit che 
Paenge or Niehpotentiní obrrenis over Jonger díž 
danees than Im alr, a hlgh vzewum rotards thom ovon 
hough the potenijal may be considerably increased, 
Then again the metal of which the electrodea are 
made determínes the sparkiny capacity to a certatn 
Appreelábio extent stnce some retard and others nasla 
ho provoz o£ volatlization, amů Amal the síže and 
shape of the sparkogapelecirotes also have telr et- 
feet upon the dischargea 

(Prom those consideration it will bo oborvod that 
syhom ho oloctrodes aro placed olosely together the 
Strensth or 1he changing current j8 inorensed, and 
hence 1ho hoat doroloped causes the teriperature 10 
rise. When the sparking distance ls greater than (he 
maximum diference ot potentlal cim easlly break 
dowm, a falnrly luminous discharge wi be seen sam: 


(HIOK-FREOVENCY STREAMING DISCHAROE, 


img from o positive electrode, ospielaly 1£ it shoulé 
present any sharp polnis, Thls phenomenon oceurs 
Im vůrtue of the fact that metaic polnts are more 
asily hontod tham those jm the form of sphorox 

When the charge and temperature reach a crtleal 
value a conducting microscopir thread of gaseous rapoř 
s developed and this is attracted 1o the negative elce 
trode, to which It pasees by the path of the Jenze re 
sistanee. When (his Alament bridsos (he sap Is dlani 
čtor is very zreatly inorensen, Ihe resistance that wax 
previously enormoualy high beeomes minimum, and 
he eurrent mungss forth amd back untl the energy of 
he system s damped out by the sum oč tbe zeslst 

While Tesin was not 1he frst to produce ike varle 
amd bemutiřul forms of eonyoctive dlacharses ho was 
probably the ret to systematically invoetigate thom, 
"Though conroetivo dischansos may bo froguonty ob. 
served from a polpted positive eleetrade oť an Indu 
Mon oo, they are much more intonso and brilšant 
ovhen the potenilal and frenueney of the oselletions 
are stepped up by means of A secondary transformer. 

"The oomnact apparatus or obtnining hteh.Kregucncy 
amd high potential dlschargoe shovm ja the Justra 
Ulons was designed by Prař, Ovlmston, who repeated 
many of Tesi experimente and introduced several 
mew omes doring he recent electrical exhibition at 
he Mason Savare Garden 

With Dřgh potontlals and high freguenelos (ho oloce 
trostatle feld Is colapseu more <aslly than when those 
K lower value are renchod, whije the oseiilations 11 
erease the lemperature developed by the transition oč 
State imo kinetic energy and for his renson the vol 
me or Vapor 19 Inereased and an aro dieharge ro 
salta 

"The Saming and streaming dlscharses which are 


Jasvany 27, 1006. 
forma of the oommaetve dlachare ar6 cosly alle an 
dcour wem (he fregnency and polendal 13 Inerense 
kezoná a ceralm value; under (heso conditons (he de 
charge aemmex defnite charaterstíce wholly úifer. 
m8 Hrom those 0£ the dlsruptive discharce. In these 


BURNIRO PLATIKUX WIRE WITH OURRENTS PASSINO 
THROVOR TE BODY, 


zna 16 o mute 


forms of discharzo the energy passoa between the slec- 
trodes a8 Juminoue atrenmn, Such discharges obtained 
with hizikfrenuency colls are dlíferent from those 
obtaínod with clectrostatic machines, 1* thoy Jack im 
the violet color developed by the positive static elee 
trade as we as the bright elow of the negative elec 
troda 

(When the freguency 
duce the Aamine and treamina díscharses le inerensed 
mew penomena result and a brush amd sjrvy discharge 
1 obtalned, With sultable eletrotes comprising a 
Jamo number 07 small polnte tbo omanatlons rosembie 
Jets from 2 gaselame escaplng under hlsh pressure 
According to Tesla "they not only resemble but thay 
re veritable ames, Kor they are hot. Certnímly thev 
Are not 88 hot da A amo of z4% but thoy would be 
Ao 4ť (he Creguency and potential would bo sumelentty 
heh" 

ICtke Freguency and potential is further increased, 
the dlecharge will pass Ehrouzh several inchex of sold 
loss, Ordinary Klams js am Insulator or eletrlety, 
mů vel im his caso tho stroams How hroush it u. 
parently with the greatest freedom. The fow of humin: 
(mx energy has a tendency 19 stream out and to be dis 
ipated to such am extomt that hen the brush is pro 
duovd at (he positive slactrode no disruptive dlsehares 
AKUM oecur, even though the had or any condueting 
object de hold within ho stream, and what js svem 
more slngularyihe luminous stream 18 nat al 31 easily 
deleted from 118 path by the approach of s eandnet 
ing body 

Under these remarkable conditions the energy loses 
Ats proparty of producing sonsation vhon 16 comes In 
comtach wíth or passes through the human body, an 
A person may now be connected with čhe source of heh- 
potential and htehfreanency currents and he complete 
A charped, though he wil feel nothing; that he is a 
ortion o£'am oselilstor, however, can be readily dě 
dermáned, for if a vacuum tube is brought nenr any 
pard of hls body it will clow dne to the slotric wars 
Smanating from blm, To Hlustrate how absolutely 
Čdovolá ho somsory mervos are to those ourromta 4 


and potential nereskary to pro 


ztzomaNO RSTS, 


egg ete nao oto z se 


Javvany 27, 1906. 
(Fňeuum tube may be héld in the mouth, and 4 current 
passed through (he Jamp lizhis It and then continues 
n its course, passing through the memranea Of the 
month, which are perhaps the most sensiůve of any 
im the body, yet zo sensatlon whatover is experience, 
A halřdozen Ineandescení lamps may be lighted with 
urrent passing (hroush the body amd no sensntion is 
felt although instant death would rosult Were tho rate 
(F ovelistion roduces within oertajn limits 

"To show the Impedance a copper bar £ laro diam: 
ser fers to A hislefreguency current, an Incandes 


aa Vir uf Prof. Hells Totruhedral K 


Mmdoog 


PARS m mí kč ie 


Scientific American 


method n therapeutie přácile. Heat, It, and ele 
drichty when properly ppplled have aocompiisked sur- 
prislng results Wh the apparatus shown not only 
© Várlous remedlnl manipulations of elec- 
lablo, but current IS a1s0 supplied sultablo 
far producing the orsys, ultraoyloler 1Eht, ste, 
THE AERO CLUB OF AMERICKG BKHIRIT OP AERO. 
KAUTICAL APPARATUS, 
A most Interesting oxbii, In comnoction with the 
Sixth Anmuál Automobile Show held recently In the 


(6 ke on 


eo ore Art boat drak V me 


ZA a Pa sada, 


INTERESTING EXRIRITS AT TRE AERO CLUB EXHIBITION, 


(ent lamp is shorichrouited across the former and (he 
urrent 8 (ms given (he choice of two pata, a ap- 
porently easy one of small ohmle roslstanee and hlsh 
impedance throush the copper rod, or a stemingly more 
údimeult one of large ohrnie resistance and low Im: 
podaneo through the lamp. While am orditary cur 
Aimary current travorsem the Intler path, 

"The practical application of these discharges la found 
im radiotherapy, "Their use is being extended more 
Amd mor, and by many lt 16 oonsldorod u ratlonal 
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íned box kite and neroplane, Myers olecirical torpeto, 
and Kimdalre Nelloropiere, The original Harsravé 
box kite wax also shown, 45 well 8 numerous modelé 
designed by Herring and Chanute. Besides (ese very 
(omplete exhiblt of apparatus, the walls of the room 
Were covered with a large collection of photographs 
Showing tho machines of other Inventorg, such a8 
(Whitehoad, Berliner, ami SantosDumont; and other 
photographs showing alrshipa and balloons n nizhi, 
together with birdseye vlews taken from the same. 
Im another room elnomatograph exhibitions were given 


ZN Pá Pohon oto 


Herring's Dome Kite of 1896. 


ela. 1 Ri pov m ao is 


(One of the Original Lilienthal Gliding Machines with Whieh He Jude 
Aundrods o£ SneovssTul Flights 


"Te mcbiné o rede ch k pov n be v 0 ase zemina. Llembl mec 
Soho doo ty AGB ZVV Dane 


59h Rogimont Armory, was that mado by the newly- 
formed Aero Club of Ameriou. This exhibil was the 
most eomplete of ite kind over held im any part of the 
World, for all types oč Mylng machinek, baloona, and 
Birshive were reprosentod. Im tho samo room with 
Santos Dumont No, © alrshlp Was 10 be so08 ono cf 
the orighnal zllalng machinos ot Herr Otto Lillenthal, 
s weJl as (ho Gaoline and steam propelled serodromes 
£ Prof, Langley and the motordriven neroplané mod 
ls of Hersiue ané Hargrave, Other apparatus shora 
onaitod of Prot. Belre totrahedral kite, Ludiow' čom. 


ce overy day, The slow shown consistod 0F motion 
pletures of the Vanderbilt automobile race, Ue Mount 
(Washinston M imb, balloon osoensione, and 0x 
ments m ralsimg aeroplanes when (owing them by 
meane of a motor boat, Im shomessee placed in the 
AXhibitlom hall were seen prímitivo model of nying 
Machines from tbe Patent Ofioe at Washington, Jet 
„motors and other applianecs for neronautica) work, to 
ether with a colloctlon of books bearing on the sub, 
deot. Among the exhibite of apparatus of hlstoric jm 
Řerost wero tho Janko woed propellore which 14r, Hor. 


USING THE HUMAN BODY FOR SENDING A WIRELESS 
MESSAGE BY THE DE FOREST SYSTEM WITH THE 
ASSISTANCE OF DR, OVINGTON'S MACHINE, IN THIS 
EXPERIMENT 200,000 VOLTS 0F HIGH FREGUENCY 
CURRENT ARE PASSED THROUGH THE HUMAN 
BODY, WHICH SERVES AS A MAST. 


mam ARA OE 


Uncle Sam's far-flung airmail 
system now begins its 21st year 
and this is the Jittle-known 
story of Earle Ovington, who 
piloted the first mail plane É 
in 1911, and is still Flying 9. 2 Os 
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By ISRAEL KLEIN 
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Earle Ovington and his wife Adelaide 


THREE LECTUR 


« The IReality of the Ulnseet," 


DR. FREDERICK Fix STRONG 


Friday Evenings, January tit, (ih, and 25th, 1307 


ANNOUNCEMENT. 


Physice of Electricity, X-Ray Therapy, 
Electrical Physiology, -Ray Techniaue, 
Gatranic Electricity, Skiagraphy, 
Faradic Electricity, Radium Therapy, 
Sinusoidat Electricity, Finsen Light Therapy, 
Static Electricity, Utra Violet Light Therapy, 
ich Freauency Corrents, Incandescent Light Therapy, 
Mechanical Vibration, "Thermo- Therapy, 
Solac Therapy. Induction Cola. a 
lež to ex 
"T thebeginning of the present year the Boston Post- Graduate School of Electro s n 
Mslonic-herapeutice and the Boston Post- Graduate School of Physical 
erapostics united under the name of the BOSTON Post. GxADUATE Scmoot nec very 
Op ELHCTRO-THRRAPEUTICS, How they a 
AEni: School, ss now organized, ofrs to graduates in medicine tkorough and 
comprehensive didati aadelincs nstructin n the various department f Electro: 
SProtapentice under the careful direction of competent instructor. 
Palo kowse will cover a period of one month, azd will inelude the above zen- 
Komet departments, snd such alieů subjects as seem appropriate and holpful 10 
kose pursung it. 
1 kddres a short NA 
Šsopened dusing 
Ala a w suppléme 
$ nd exprsasd hi 
ratiňed tnat ts o 
E bas given 


Time pronf of ve po n adlinevof Materialiration, Telepatby and 
(Clsirvoyauce. | The pordle zo and the relative 


unreality o£ the Objective, čs and te lh 


= methods. 
"The lectures will be iiustrated 
some of which have never before bee: 
he laboratory, 


lšant experiments, 
jemonstrated: outšíle 


"The course will be given twice durij msn 
"Time nd place todeamnonneců er F 
JFor further information apply to © 


MRS. L. JENNIE MILLER, 
Lodge Room, 320 framington Chambers, 


The following pages are excerpts from a large scrapbook on Frederick Finch Strong's life, compiled by him and 
his wife Ethel. 


THE ELECTRICAL EXPERIMENTER. 


Electricity and Life 


CTENTIFIC progress durink the past 
fhrce decades lite perhaps surpast 
Mliat oř ll preceding axes; but wc 
re stůl in ie kimlergasien class 
svem are. comparé What s know 

Jřth bat vshich is still to be discovered. 

tically te same 28 to s- 

Gover, implying trat the 

drudh or face ss there al 

tře time but was hidden, 

Covered, occluded, or oc- 

Čulty amd is ii mot a face 

dat many of he cleciri- 

cal dišťoverics of to-day 

Would have zen regarded 

AS sužernataroí or occult 

v de zcientisty of a sev 

generation: ago? OL 

Course there js nothing s- 

Pernatural jm the strict 

Šense of the term, but 

many things. remalů or- 

Čadů,altho science i8 daily 

covering now and hitké 

Flo undreamedooí mar- 

V, 

here exist great Cor- 

mie Forcez of which we 

sli know Dur lito. Grav- 

ftatton is one of these; we 

fnow. something of: is 

fáwws and the retlte of tě 

action, but nothing what- 

ver ol ike real natu 

Blectricity 15 another; oč 

this we know somewbat 

more, and we not recotc: 

nize it m A variety 06 

forms, as Jizht, heat, 

hemičat "Aetlon, "mazne 

Rám, če dne ja dne vata a 0 

ep mystery. Lije-jořce or vital sneroy 

je another rent Cosmic Principle; tůru 163 

ctlon electrons are formed imo atom, 

toms into molecules, molecules jnto crys: 

fnls and chemical compounds, and these 

to the bodies of plantě, animals and of 


n 


ROA ap čana 


stal High Fredvency C* 


mam. We have no mame for is fore, bat 
(i aoos tře prot Cosmic Sale 

A oiatom Roca om: in India they cal 
1 E YSanserit name-—Prond. Here in tke 

Před we have not vet ofřcjly recog- 


By FREDERICK FINCH STRONG, M.D. 


mized this force: it is goite unorthodox to 
cyem suzmešt tat it existe simply because 
We have not been able to measire and re- 
Gord it by our aúll comparatively crude 
laboratory instruments 

A few years ago, when almajt every sci- 


S 
a 
As electricity has been the great field for 
RER A Čech 


plicd to the treatm 
Kem ihat certnin types of alternating cur- 
Fents of high fremuency and voltage great- 
ÚV facilitáté the distribution of this vital 
principle. (Nerve-force, Prana, or whatev- 
fór vou choose to call 18), and this exlšins 
the action af one of the most valuable of 
recent medical discoveries k 

in 1893, Dr, Nikola Tesla described in a 
magazine article the remarkablo effects up- 
(om himseli and his assistants resultinu from 
their exposure to the action 0 alternat- 
ing currents of exceedinely high-voltage 


March; 1917 0 


lectro-therapeuticm, Tufra Medical School, Boston 


SOR 
Ano at 


Sas the Brst clinical rar 
ver done wii the čela 
Current, aha d'Arsonval 
ún Paris was then experi- 
memting wi dis rel“ 
Hvely dogy voltage sur- 
ent, produced rony 3000 
dele "aernatory. Later 
AApostol, * Denoses, and 
(others řeporied. réma 
Able restlis Azory the car- 
Tenis induced jn the hodice 
OĚ patients placed inside 
Of iuge zolenotdk or ár 
Cos ru which high čr 
Anency currents were pase 
Ag. The elřecté obtained 
Sne nersné o stresů 
Appetite and welght, mdne 
dom of natural  restřol 
Slee, and jnereáse su tis- 
Sue čombnstiou and elm: 
Farlý ta 1895 he author 
devised the first Formu elecrodee for ap- 
plině eds omzens o il patu 
ky thousands 0£ pysiians are sine his 
device, often místalime ir the Všole.rsy 
Treatment, "This i3 of toarae a můsnomer 
dk výolet Tight im ho tube navinx nothing 
Vimalever o'do wth (ho hraling elšect pro- 


dueed by the tranamitted electrical oscilae 
tions, 
(Continued om boge 830) 


p 


A dozen years from note, if Čhinga po riaht,eminent oceuttistu hope to split the 
tom and díscover žhe function of ceriin octaves of vibračion ishich have not 
vet been classiMed, Prof. Frederick Finch Strong, axsivted by his wife, at the 
Theonophical Concention now in session at Park Arenuo Hotel, made some 
experiments iilh « miliion-volt, hlyh-fregueney ooll Lo prove the existence 0f 
vibratloňa uzhich are not seen as light, koard ua nound or felt as heat. The 
Professor wtudied hypnatism under Chareat and Krafft-Bbbing, end his in- 
vestigatlona ore largely in čhe euper-physical world. He was gemerously ap- 
plauded by the assembled theotophists when he lashed Forty odd octaven of 
„  "ibrationa, of aohich, he said, our tenges čel us notlln. 


And aaattec 
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x Into, 


otev apx 
čs tn 6x1 

BE vldratian of 

thee Testa 

a his veb 

vě SNkgiratio,, Man 

EBEN, Tocetvcd Vfnonu volte 1a' 

Kdy átnour Sominsty faeliné 


gain dan pr 
ah Aidan 
ký R ontcinan 


[br ýk Sýraz £hŘNÝ a million volt 
fo amok ka bral sE 
ezna cl Dr Šronge tctor 
on do-íz in O8d Feow3 
Kick te such vt te 
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LISTS MARCONÍ | 
AS SPIRIT HUNTER 


Greatest Scientists Probing 
Unseen World, Says Theo- 
sophical Lecturer,, 


"The sovond Jeoture of ho series by 
(Dr. Broderick Fineh Strong was stven 
jm Odd Fellowe' Hat tast níghi. The 
maln Jaca. of ho second Ieoture was 
ta prova tho existence of fe beyond 
our knovledne. Aétual proof of apirita 
Srl ba mo clearly deňned m the ed: 
Fituee: 4 swas deolured by Dr. Finch, 
Ehat svem the most akopticál wil D3 
Eonvinced. 
Trmpressions of tho spirit world, ho 
(said, chm ba obtained now with. th9 
BE cho Jšoentken Ray and a fuoremcent 
Aersen; bt šelence I8 KOrkÍDE 00. © 
Aoreem. that owšll zecelva nzpreasioná 
van tromier than ici at prssmě Pos 
Šima 49 obtain, Dr. Finch stažod that 
Jentiste ne nos strly= 
tence oť en astra 
made to coramuní“ 


MS BEXOND SENSE: 


„ctuze by Prof F. P. Strong 
r Anuspices of Theosophicnl 
sty 
N stariini and mystiťyine state- 
were made by Dr Frederick 
tronx of Tutts colleco last 
p úhe mecond. of is. serica Of 
(on "The realma beyond the 
inder the auspices oč the| 
Řnicat sdfikky oč Sprimenela. 
hle Mag ovenins waz 
Něco ftho unsgan." 
ků the mtzaovlotet 
zav o shown, MaLaboratory proof 
SEotno Ieeturer'e (eo of the exist- 
Torcen and matter beyond 


NÍ ghare s 8 sans of com: 
„Airámede aduna, slz Wunam 
(Over Lodgo were 

tits who. Dsllaveů 
ékomeno; "There 

jich thing Nýydeáthe doclared 
Apart ovvwe dnovy 16 13 

Rd a soul from its 


4o Bye the thira ot 
Úznisht Jm Odd Fenovs" 
(speak o "The sel- 


zak 
TAM 
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PRÓBING REALM Dr. Strong's Million- Volt 


OF THE UNSEEN| 


Dr. F. F. Strong of Tufts to 
Lecture on Powerful 
Invisible Fore 


Dr. roderick | Fineh 
elěší: years Jecturar on sleotro-tRera 
Peutioe at Tůťts Modical College, os- 
fm, will give a series of three unusual 
Jectures on electricity jn Oda Fellows' 
Hal, Pynchón Street, next Thureday, 
fEridky and Saturdny eyeninga 

Dr, Strong is recognised 
úte leading electrical authorities of the | 
goumtry, and M8 oxverim 

fe followed mlh koem inte 

amfifio men, A8 Well ax by 

foowhom tha mubject of ele 

Aiwtys an absarbiE one. Dr. Sro 

alor, (no Roy. JC. Strong, be 

jřenidént oč Well College. Fis jmoth- 

Ares m sister of Francis Milos Finch, 

Úke uuthor or the fnmons CIV Wař 

poem, "he Blue and the Gray 

Šórong Was a student of 

Boston University and tho 

of Berlin. 

= his latest aiec 
nr hla rnilh 
o. 

"rim Arst lecture, 

jm the Tpzeen: 

do Owhich.- prezaut-dny 

lence Mas carried. un 
m beyond the danscš 

šílence okna anooerded 11 

Šhe Weir fozea we know as 61 

n ramlchs it th servaní of znan, 

líhonsh everyone he Brown 60 ačcus- 

Řomed“ to E that te would. secm 

et owlthomt its daly use, yet 0- 

Aoňv knows what stectriciiy reniiy 18 | 

Aýhero it comes from, nor where dl | 

Son 

Dr, Strong, jn thla initial 1osture, 
will enow By electrical experiments 

ÚBe exintence ot di ootavom of Vibra- 

fioně beyond tha regoh of our normal 

(optic mereen, and oč which our senšcí 

proorá brolutelý nothing- 1m thle I 

are he wi se fhe můllion-volt hizh- 

Ateanenay call, ona of the Jargest over 

shown on ine ipoture platťorm. The 

mormous disenareo „produccd, A8 | 
lom by te picture, je briilianí and | 

Tusembicá a gigantic electrical tr0s 

(Friday evetin DE. Strong 11 žel 
at "ráte amd Inteliisence jn the Dne 

Jtejin renhms bevoná our normal sight | 

O hěnrine, the mexi step Is to show | 

Hle existence or intelligence behind | 

ae life, slmen where iťe 18, there n- | 

telligenok must precede tie liťí Men 

O science have for veaje been invosti. | 

ptine the punjesta af vibration, finally 

Féaohíne dne oonolušlon that different 

Blámee Sr consciouáneea correspond to 

Aliterine rates or vibration, Under 

(titabie conditiona Vis theory may he 

Úásily roven to ho fact- Dr. Strong 

S zhowlhy slectricity Jusí Jow mat- 

fer aa Korce, which are 190 subile 

yibrating too rapiáty for he phystoal 
enšes 1 grarm, can ho renňerod per- 

Vépiibla by laboratory moang, Rax- 

Šířat experience mit uřrmoyioleh 

(paýe oil be shown, also the měřhod 

fy mích science hus made the human 

Arm vislbin, 

S Salon ovaplam, Ataoh 2 je za 
AVI be The Sclénce of ine New 
Peha Dr. Strong wi lace 

Úh procese long known to oceulčiném, 


one o£ 


Jnow juži bozinníng to be nacepted 1 
[olmnleta vereně, rear: inowlede 
(eine Witacd o Káshor planee oč ře 
fous arvelopment ot poware cist: 
ARE m man a organjem, he Jatont 1m 
RE verane indiridnaL: | -ieme šačut | 
ira Baxa Jom been Feroza by sti 


Having proved the existence of T 


PROF, FREDERICK V STRONG. 
ira of: axperimenta that *tnisly Open 
ip A mew sworld. 4Phe posaibilitios of 
tři euperphysical worldj on which 
Bigon, Ararooni, "Teslt and other 
rent sciontiste have dmswn,) will bě 
Prosented by Dr, Btrong dn 4 můnnar 
I once cleač uná intorčstiní, nnd NK 
Jeolre ia ommšiderod an Important 
iension of and am adaition to 18 
ittest spiemtino knowtedge along the 

ina, These ppeofacul=: experiment 
pevea the fact AAE Just bevond 08 
Vibrationa af slet, Rasrins and tool, 
jim beýona th realm of tha vlš)ble, 
(Rudivle and taniálo Ke. Vat alk 
hat man has not hogin to explore 
New anď raseinatinr Helda of tnouzht 
Ana. specolatlon open up. © Tha condiz 
Úloma of man's liťes prěgěnt und futur 


(dane o "aooulk chemistry" The ex 
tencí 


A oihená and: mipergascnů 
(| mlše vám Ve Gomonsirated 1 a se- 


fire enggssted wilh A force and rione 
1. intemprstatidr that brfer 


keerinělorí cr am 
die Jaboratora 


Coil Discharging Eleciri 


city. 


Dr, Stron 
+ Strong Predicte That In- 
tultion Will Replace U 
son in Future, 


n Úhe third lecture of Jik noujem in. 


Hellowa', Hail, nat night, Dr. 
ng foretolů that tha M 
Would ba 


tha Agen 
míght mna haliod 1 
Was uájuu 


1ho audience to 4 
8 DE thco 
Booplo of the £ 
dd, would be ah 
| Fima fhomaeivee when z 
inharmonlous vibratians, and 
č Would .ho aecompiished 
(O0 tep Up“ trametormore 
ln ŘE evěry: jnaivitu 
| "třamsformera“ belng known to moi 
al seiénca under (ho námo 
oitultary body and the ni 
which are ořgana for ti 
jnngr sleht and inner hearin—or 
tu štutniom. 
| PPA heohol and tobaečo, snid Dr. Stro 
pland 
BY jiháze whó are endenvorine to dě: | 
Valo theto bodies, the revuis wo 
ačlous, Droduting, oszebro spinal 
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(dát pis 
fire halopitny to dovstop U 
Eomo si a a, Cor: only with 
Aialopméne of obařstor l tune ih 
AAyohomatka a de sado 19 force one4 
Aanutonrnost o theorophy, Br, Stronz 
S ER oaoh der a male Ji, moxě 
Komodo To be. gprlce 9 
ny evening: Dr, Btrong will con- 
VĚARÉ dprnaeň with © 
KRAS ha ein ad draová ztal, outž 
forte nisososiío Proc 
Amaro an 8 090 
A dodapiuéte běltovm: 
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Dr Slrong Prodíčiě Fucuň 
tio Dovelopmente ia 
jeal Decturo 
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gajety 1 Odd 


„i letctrlnl suparutke dr 
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ms matter, Dr 8 
jh to tradniny O0 


|: 3 Dr. Frederick“ Finch, Sironyg, for 
| "JJ MeNE years iectorer om slectricity at 
joston, is coming to 
ovening to spoak on 
tha New Azo," 

js been giving u most 
otrse OF- lectures in 
(he past weaik In Odd Fal- 
sd brings to Fřolyoke the 

hon vott high freauen: 
had in Springfield and 


| ezpařmiente and demonstra- 

be given ana Holyoko stnd- 

Jy look forward to « trent (n 

hla Řřare which will be given Mon- 

A7 eéninr In te High school. The 
clwře Is fren to al 
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pm. F F. STRONO: 
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Jre 1ečlré will be ot undoubted In- 
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"THE SCIENCE 0F 
„THE NEM AGE" 


vederick Finch Strong, leoturer 


mm eleotricity nt Tufis Medical school 
Boston, will lecture at Greenaere ot 
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z jence i the -New Age. 
© WÓLIA 18 6 


Intukuistte: řovů 

am Mtda Ry humáh houehé 
hts ds) already: appare 

te" chanet adlitode 0 em 
tie men Lpwurde the dod 

or thingyžot úte anĚÉ is not tap much 

10 say tat te renulis or motlefn Iab-) 

oratory úřeseu:ch link Intused 4 n, 

G sylritnátity uto tliy Mitherto 

Fouskuc Blalm č nlýáica! šélený 


64 00 oz 


damanmel truths of roligion. Wonde 
Pot n ana mt 


[minds our of the real ot "dead" matter 
A o£ evor-living, ever-m! 


volt lg reauency -eo 
Dne of the largest over shown on thě 
lecture platform. It gives a raně 

ke disebarko of electric Dame) 
over three feet high. The oeture W7!N| 
Slven in the Eirenton, the G: 
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The Realms Beyond the Senses PEKLA BE 


Uhr Aeality nť the Unseru 


A SERIES OF THREE LECTURES BY 


Dr.Frederick Finch Strong 


LEGTURER ON ELECTRICITY 
TUFTS MEDICAL COLLEGE, BOSTON 


is 
Monday, Wednesday and Friday A? úval 
Evenings n 
October 15, 17 and 19, 1917, at 8:15 o'clock 


Auditorium of Public Library 
Franklin Avenue near Fulton Street, Brooklyn 


Given under the auspices of the Theosophical Society 


ha 
95 Lafayette Avenue, Brooklyn Jolana“ 
ral purpose of Dr, Strong| OVÁL RAM oů Vibration 
elence of todny will bo € 

rllant me 


ená loss 
inn drona SPECIAL 
Akim tr oo 


Arrangements have been made for a series 0f I,ečtures on 


The Reality of the Unseen,"" 
By DR. FREDERICK FINCH STRONG, 


(tecturer ou Blectricity, Tufts Medical Sshool) 


"Tire Course will consist of tiree lectures given ohe jvéšk 
aparte k 
Uweivnu L The Nature and Limitations of Sense Pers 
ception, The mature of matter, and experimental demonstři 
tion of substance beyond human perceprion. The uma 
aura made visible by seientific means, 


meruna IL. "he Vibratory Nature of all Phenomena, 
Harmony and diseord. Pitch and wave length. Invisible 
forces made visible by experiment, 
Dmeruke III. "The Common Origin of Matter and Forte, 
Universal Mind. Káfe jn the Rock and jm the ihr, » 
tie proof of the possibility of Materialization, Telepathy and — us 
Ciairvoyanče, | The permanence of the Ego and therelativé 8 
unreality of the Objective, i s 
"The Jectures will be ilimstrated by brilliant experiments, 
Some of which have never before been demonstratéd outside 
the laboratory. 
The course will be given twice during the ensuing yedr; 
Time and place to be annonnced Jater, 
For further Information apply to 
MRS. L. JENNIE MILLER, 
Lodge Room, 320 Huntington Chambers. 
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POWER TRANSMISSION 


Dr. Strong Makes 


tImes a second, 


te Various 
"al plane co1 


supply 
motive power 


for future car, 


Who Lectures at Lindell A series of three lectures by |“ 


Hall Next Week. DR. FREDERICK FINCH STRONG | 
ň Lecturer on Electricity, Tufts College, 
Boston 
LINDELL HALL, MAY 7, 8,9, 
8:15 p, m. 

With brilliant electrical experiments 
| Dr. Strong will prove that just beyond |- 

the realm of sight, hearing and touch, | 
S | just beyond the visible, audible, tan- | 
Bible, lies a wonderful world that sci- 
ence is fust beginning to explore. He 
will show how science has demonstrat- 


Dr. Strong holds degrees from! 
leading 


morro 
„ceptiof 


Dr. Strong's million- 
giving a tree-like fla 


volt coil in action 


Invisible' Is Visualizec 


Ethereal Magnetic Waves F rom Ftimení Body 

RST Publisned Photograph ((Bzolustve to the "Eaaminer“) of the 

Invisible Emanations From Human Body, Discov red by Dr. 
Pilch Strong, Which He Says Are the Hitherto Unknown Magnet 
Forces Empnloyed in Healing. This Photograph Was Taken by Proefssor || 
W. Scott Lewis of Dr. Stvono's Hands by Means of the “Violet Ray. 
Vacuum Electrode—Which Was Dr. Strong's Invention and Is Used by the || 
Bniire Medical Fraternity for Healing Purposes Throughout the World. 
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M. 2130 North Vista Del Mar Ave., 
Hollywood, Cal. 


WARRINGTON, A. F. KNUDSEN, 
Vice-President Dean 
Phone 57552 


day Afternoon, July 6, at 3 o'Clock 
(DR. FREDERICK FINCH STRONG 
Lecturer for the Theosophical Society 
"THE PSYCHOLOGY OF LAZINESS" 
principle of Inertia, from the standpoint 
sics and of occultism—with experiments. 
O ON P. 2 v £ JŠ 
o May Reveal New Human Forces, 
n | © The Krotona experiments give rise 
£ || to.the hope that a technigue, whereby 
© BU new forces and kinds of. mattér may ; 
be revealed and even: the spirts oť 
the departed communicated with, will 


l n 
r be perfected. i 
" f A 'sort of transformer prócess for 
the dull senses is being worked out in 


rr i the hope of proving by means of ac- 
S FH | ll tua! communication with the dead 
: the theory held concerning the con- 


ť tinuíty of life after death. 
i ač Dr. Strong léctured yesterday on 
With Transformtne subject, “Direct Communication 
a y (With the Dead by Wireless Methods: 
Be ing Worked „A Scientific Possibility of the Fu- 
Mysteries. | -ture“ W. Scott Lewis, registrar of 
a |Krotona Institute and secretary of || 
idthe Bureau of Science, has worked on 
many of these experiments. “ 
|- čommunication © What Lights Do We Not See? 
Europe at iúe pres. One experiment which leads to the 
kable státe: belief that any number of things may 
k Finch he camouflaged under a kind of color 
mstitute oťwhich makes it-imposstble for the 
yesterday. |eye to detect is with ultra-violet rays 
m made there/Rare minerals, which respond to cer- 
nstratiňg the tain wave lengths, take up and trans- 
(further extend- form them so that they become vis: 
plish this 
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his presents the auestion: “How|4| 

many kinds of.light are there that| 

the human eye does not register—|, 
óses beneath the surfaces at|“ 


blind? 
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| Etherig Problems ÚTho nereen for the zhowýng 
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hkrhli: R | he physiclana The | 
klic Šertires "0 dénonsete db ag čventkn te cb 20 o me 
£ Iman otherie dočte and to está able far any půyalelan to va s 
kk msnrror8 če nmmosorat, Mam a samitárium for the nmtaphynirní absolute do not dopend n 
Pasiá Ba Pát (úlaznosre and treatment o£ diaenae la ner víslon of tka opere" | 
[in naje which Dr, Broderick mlnch FINDER OF DISEASE 
(Slroum, nažlonal leoturer of the Kra- „ Tha 
THE TEMPLE ona, Institute ot Theosophyý ži un- úotormí 
drink, esarjos o anoounestnení čení 
[North Vista Del Mar Ave, today. 
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the Obvious and Oceult, 
Prof, Frederick W. Strong In a talk at | 
Blanchard Hall last night on "Who Is 
Tnis Man stated. tat Ein- 
ateln is the fore that is to synthesize | 
the obvious and the.oceult, the physíchl 
and the metaphyšical, snd is laying the 
foundation for revelations that the world 


bas been waiting for, 5 
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P OP LEON 


(By FLORENCE PIERCE REED 
I The local pot-pourri of scientists, 
mathematicians and philosophers 
| who are studying life in the light of 
recently propounded “Theory of Rel- 
fativity“ and have had+their school 
jwork oň *tíme,“ space“ "force" 
("matter,“ "geometry" and "physics“ 
Enocked to philosophical smithereens, 
„will hear. a lecture by Frederick 
| Finch Strons, philospher, dealing 
with Einstein, founder, next Friday 
at Blanchard hall. 
Is'This Man Einstein" will 
Be his topic, and he will discuss at 


of the philoso-| 


| l ť Ezrat 
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ZA útev, 
| By FLORENCE PIÉRCE REED 


ny 

its discoverer or creator, as 
a bird'seye vlew. of 
+ Dr. Strong, who Per- 
wiolet ray, which has been 
2 otpevá to thousands, is not 
cal doctor and a widely 

ity "on  orthodox sc 
it i also a leader among oc- 
mntists. He js one of the few 
in the world whose oceult 
have been made be- 
dox scientists jn the great 
and have been | ac- 
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EINSTEIN 


Einstein and hi 3 
iy Asoln and his theory o£ relativ- | rotona 
v shot be taken In homevpathic gine progra 
doses, sugar-coated, accordiům to I>r. | aftornodn al 
Frederick Tinch Strong, philosopher j erick Finch 
And solentist, who gave a lecture on | ntiHed H 
n Propounder 
s- This Man Finstein?" iasi | mr. and M: 
| night in Music-Arts hall. 
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THE ELECTRICAL EXPERIMENTER 


In the. This method—emploved by the writer for 


oyed b 
each 


of 
metal electrode 
of thin nickeled 
E and 1% inches 
© current js dif- 


s—enables us to obtain the wonderful be obtained. Close examination of 
1g effect of the high-freguency Cur- discharge will show it 
on the whole body simultaneously, | electric "brush", 


The Accompanying II- 
Iustrations Show Some 
of the Spectacular Elec= 
tric Spark Discharges 
Obtained From the 
High-Freguency  Appa- 
ratus | Used. by | Dr. 
Strong In His Lecture 
and Electrotherapeutical 
Work. The "Ladder of 
Sparks" jn Figs. 3 and 
4, Is easily Producedy 
the Tesla Spark Simply 
Jumping the Gap Be- 


on wires, 


with the local effects. from the vaď i 
vit, he local effects, from the vačhum — distinct, delicate 


purple threads. © Upon 


For the past few yt hair-like paths of light count 


: : ars the writer has |e5S millions of řoms | (electrically-acti 

been in the habit of connecting the Tesla | toms), are being Ahbi: son E ohkstroné 
coil with am Auto-condensation bad (as 'O thé Patient at a speed of over 60,000 
used jn the "D'Arsonval" and “Diathermic" | "Niles něr second: the treated surface is 
methods). This is formed of two plates | tersfore being submitted to a literal 


bom- 


By careful tuning a beautiful effect may 


to be literally an 
formed of thousands of 
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Shows Dr on 


ZTE PROtO o řarent Cities, 


phenomena of High Freauency currenis, 
Eo i Eozcmucat ESPFEMENTEA Or 
May, 1917, the, writer deseribed the con- 
šiructlon of a Tesla D'Arsonval high frer 
Šbency outít made rom standard "Wire- 
fcss" apparatus, consisting of a Já Or %á 
CW. Uranstormer owith glase plate con 
denser aná. oseilation transformer,. th 
fatter used as a series inductance to obtain 
(various effects from the Tesla coil, or as 


a 

Fpisthermic" and *Anto-condensation“ cuz- 
rents so valuable in the treatment of certain 
(israsts, 

Many excellent results can be obi: 
from hieh-fregnency treatment adm 
tz by os vo Pa le no knori 
edge of medicině, A physician's advice 
should always be obtained before undertak- 
mg the treatment of any serious case, but 
sie amateur may safly employ moderate 

ses of Tesla currents, and even mild 

id sutocondensation, provided 
nake himasí rezsonably familiar wi 
„flememary prineples of electrothera- 


ed 


former pupils have 
netine, ecrohere: 

ost of them wisely refrain from ae 
SÍAabe pimugidal, Galvanie and wa cr 
more o the end vf 


terapasi 
may safely 
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je Elaborate Apparatus Used in Lesturing n 
Zenčaíouáln Čas in Full Activity, 
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fivo sections of 101 m.£, each im series will 
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as ferk Dabr-Adjustable series gap, made 
shown i (ne diagram, Fig 1- Ae 
JE surfaces are of copper, turned in annu- 
Sr coneentric grooves as described in 3 
Proiona article SOopper washera 08 7 
BEE mazhlno zeton aedl o hou ad 
"The further construction and 
prim OF the gap 13 indicated jn the 
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ž MRM ora) en Sály Voorn: © A nů edk (0 l 
M) A plesing sensation of was Side fot 
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sarice aternating some 
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fen and sular-piexs 16 3 
o diety u he saše 08 Us body 
es of clothing, The in. 
m elchrode is 
00 p E 
"The" Patlent Sia on a Folding Čondensor Pad laced 1 We Čhmk © 
in one treatment by the sbove technizne, ing up tňe patjen's arms. In al regulo 
Rising the vacium člectrode over the nosč - therapentic ishríregucnoy outíty 2-hot. 
(Wire milíamperemete is placed Dtivčm th 
patient and the machine "This i not neces 
Sáry in connection with the above deseribec 
Apparatus, as út only delivers a maximum 
OE. 800 mili-ampercs to the patentem 
Amonmt well within the limits of sa 
3 chronic cases autocondenstion shoulé 
en daly in twenty-mimute treatment 
his treatment should never be given iné 
dately after catina, orin cases of -Bright 
Disease" or im oránic heart trouble, Ji 
: freguency, treatmente are of great vale 
né Sven in hese conditions but úley shui: 
dt slould alvayš Berapplied only hy a skiled specialist, 
"Tn infammation following neute šnfee 
tlam, 25 im acute bronchitis, incipient 


jathermy: 
method the patient sits upon the pad as for 


Flags, 4 and 6- Gondenser 
ina: Auto-Condensation Treatment and 
Auxiliary Tin Electro 


„and the thin slender vacuum electrode in 


the nasal cavity. 

In treating in diseases, such as eczema 
and acne, where we wish to avail ourselves 
Of the antiseptic and tonic effects of the 
Yefiluve;" we connect the effluve electrode in 
place of the vacuum electrode, close the 
dises and gradually approach the bell of the 
electrode to the patient until a full, blue 
Violet eíiluve plays upon the surface to be 
treated (see Fig. 3). To obtain the best 
eliluve effects several turns of the tuning 
Coil should be used in series with the Tesla 
primary (see article in May issue). The 
Sfásre eso valuable zs a general tori n 

isěish conditions of (he digestive syster 
Ao n něrvous deprsion and Tunetional 

lervous diseases. ji 

For the relicí of abnormal arterial ten 

„fand in the 
s well 35 jm 


Autocondensation, but instead of the meta 
Řandle we emplay oné of the plaas 07 
block tin; this is applied in close contac“ 
with the skin over the affected area, cov- 
ered with a folded towel and held in place 
by the patient; a sensation of deep penetrat: 
ing heat is felt, and relief from the pai 
and congestion follows. „Thi is one vé te 
most valuable methods in electrotherapeu: 
tics jere it available for the general prac- 
titioner, or better still, in the patient's home, 
there is no doubt but that nine-tenths oí 
the cases of acute local infectious disease 
could be aborted, This is also of grea. 
value in the treatment of asthma. 
Statistics show that one-seventh of al 
recorded deathy are due io, Pulmonary 
Tuberculosis (*Consumption,"): proper 
dočte i, ne home 3 id, Anety 
Currents would greay inerease the per. 
Centage of recoveries from this dread dis- 
ase oD, Howard Van Hensselaer of tik 
Xličiny Tubereulosi Hospital has reporteé 
SOB of cars by ich úreeny vzato 
nan čem het percentage (s repasiců 
by Dr. Alfred Geyser of New York, The 
Writer feels that this snbject is of suiciene 
Importance to be treated in a separate ar- 
fide tahých ovil oppear in next mont 
Forénncat EXPARNMENTEK under the 
AThe Home Treatment of Tuhej 
owith Highrfreauency Currenfs? 
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Monochromatic Light 


An Entirely New Field Appears to Be Opened for Investigation 
In Monochromatic Light Group 


The Cinema is the child of Cine- 
Light is 
and. true 


Colors.  Physically 
Octave of electro- 


(šťiousness of the man himself, 
Whatever we may 


these: Nor is he 
any or all of the states of color- 
conseiousness which we call light 
—he experiences these, The Im- 
mortal Špectator and Enjoyer of 
the Cosmic Cinema—this is the 
REAL MAN! 

The languuge of light is seven- 
fold—the spectral colors of New- 
ton. Bat we have to record this 
language on the tablets of con- 
seiousness by means of an oeeular 

ewriter having but three keys. 

generalily accepted “Young- 

Helmholtz" theory of vison postu- 

lates three end-organs or antenna 

merve unit. These correspond to Orange, 

iolet. Simultaneous excitation of all three 

Jight in consciousness, Excitation of Orange 

(give subjeetive Yellow, Orange and Violet give 
(Green and Violet induce the Blue sensation. 

© hus reduced all ponderable matter to units 

né Proton and the o n ee 

init of negative charge, groups of moving elec- 

all jes of electrical currents. The 

'e state only in the form of the 

These two are the primitive building 

material universe. According to the gen- 

Bohr Theory“ the atoms of all the chem- 

(are miniature solnr-systems, each atom con- 

Or more protons as central suns around 

(Various numbers of ey, electrons in 

ts na o£ ee 9 ok lec- 

urrents) cause some of le planetary 

nd te kon o pe 

e ave been accurately doter- 

“splashes" they produce in the dnýversal 

il ether, correspond to the 

, the "Bright Lines" of the spectrum 


eslly is is sti a matter of specu- 
that we can say that while d 
(ienson, and materie Leno 


FazpsRiek Fixcu SrROvo, M. D. 


bon are is of this class, (The in- 
candescent ends of the carbons, of 
Course, giving out a continuous spec- 
trum.) 

3. Bright-line Spectra: Emitted 
from electrified gases in the atomic 
state. These spectra are formed of chords, or mathe- 
matically related single wave-lengths. About the only 
practical sources of monochromatic light (from singie 
Wave lengths) are vacuum tubes containing the mon- 
atomic gases Helium, Neon, or Argon at pressures of 
about 10 mm, excited by a transformer current of from 
ten to fourteen-thousand volts, By adding metallic mer- 
cury to such a tube the electrified gas knocks out mer- 
€ury ions and the tube then emits the familiar bright line 
spectrum of merct Similar to that produced by the 
Cooper Hewitt Are, but without the large percentage of 
heat and infra-red rays generated by the latter. 

The writer has devised a series of sixteen filters for 
use in connoction with these vacuum tubes. The iiters 
consist of various standard colored gelatine films, such 
as ti used in theatrical lighting, in combination, or 
used in connection with various commercial colored 
glasses. In this manner it is possible to obtain single- 
Wave monochromatie light in any part of the visible spec- 
rum, „dist of tho following wave-lengihs has been 
produced: 

1. Red, 7082 A. U. (from Neon), 

2. Orange, 6382-04 A. U. (Neon). 

8.. Yellow, 6790-69 (Neon-mereury) or 5876 A. U. 
(from Helium). 

4. Green, 5461 A. U. (Neon-mercury), 

5. Blue, 4348-59 A. U. (Neon-mereury). 

6. Violet, 4047-78 (Neon-1 ). 

To obtain a sufficiently powerful source of light the 
luminous tubing is formed into a close spiral about 15" 
long by 8“ diam, rám tube length of about 
fiftéen feet. Many uses for ht will doubtless be 
found in psychological and biological laboratories and 
very important and interesting results may be expected 
from future research work. ň 

Im order to obtain and investigate the therapeutic 
effects of monochromatic light the writer has employed 
groups of adjacent lines in different spectral regiona, 
One filter used with a Neon unit gives a very powerful 
orange red free from all other colors. It results from 
eighteen bright-lines. No data is available at the present 
time as to the physiological and therapeutic properties 
of this up, but these are being studied. These lines 

ive a dominant hue of about 6300 A. 


mises well. 
ibasy je obtained by 
"NC jter used in connection 
Mii a Neomomáronty generator. li visble Jines are the 
Blue 4359-48 A. U, and the Violet double line oToškm 
A, U. Spectrograms made at the Physics Department oi 
tře Univ, o Čaliť, of Te Az by Dr. Bili shov, 


A1, Joseph Dubray has made a series of interesting 


photographie studies with these three ray-groupš which 
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Light Radiations and 
Photography 


inder this pompoůs title, which 
a presuppose -the writing of 
iany volumes, the Writer presents a 
few of a series of photographs taken 
recently it the cabinet of Dr. Fred- 
erick Finch Strong, of Hollywood, 3 : 
Únder well defined spectral radiations, The illustrations 
on the opposite page aré more eloguent than any written 
Word and a simple deseription of the conditions under 
Vhích they were taken will prove undoubtedly more ín- 
feresting than a long and dry seguence of words with- 
out the nocompaníment of the visual interpretation of 
their meanings. | z tě, 

Dr. Strong is an eminent practitioner and has car- 
ried on for several years thorough investigations on the 
therapeutic effects of different kinds of ught radiations. 
His work has led him to the making of some light filters 
which transmit well defined spectral radiations, 

The light units used are either a mercury vapor tube 
or a Neon gas tube of the type ilustrated in th: engrav- 
ings. he filters are of gelatine dyed with carefully 
selected dyes and their transmission is determined by 
eareful spectroscopic inspection, 

The two pictures at the top of the page show Dr. 
Strong with his small spectroscope, examining the radia- 
tons emitted by the lights which in these two cases are: 
at the left a blue-violet and at the right a deep red mono- 
chromatic radiation, 

The lights actually shown in the picture were the 
sole illuminant used in taking the pictures. Panchro- 
matic plates were used. > 

Note the difference in value of the draped curtain in 
the background which was of a rather dark blue color, 

The other illustrations present pictures of a chart 
made of colored woolen materials, the colors correspond- 

to segment bc le on the chart itseif. 

Picture at the left in the middle row was taken 


Technical Editor 


with the mereury vapor tubes and 
the one at the right, in the same row, 
was taken with the Neon tubes, both 
lights unfiltered. 

"The difřerence of rendition of the 
color values are so evident that no 
comment is necessary, 

"The illustrations of the bottom row are pictures of 
the same chart taken with lights of the following radi 
tions: 

The picture at the left: Blue-violet and ultra-violet 
end of the spectrum showing the three following lines: 
Blue 4358 A. U., Violet 4078-47 A. U., Ultra-violet trip- 
leb 3680-50 A. U. 

The visual dominant hue of the guality of light used 
in the taking of this picture is at about 4200 A, U. and 
P Pa onto energy peak is placed at about 4100 
'The middle picture: Photographed through a yellow- 
green filter transmitting radiations corresponding to the 
two lines 5790 and 5461 A. U. with a visual dominant 
hue at 5500 A. U. 

The picture at the right: Photographed through a 
filter transmitting the red-orange group of the spectrum, 
corresponding to twenty dominant lines in the Red, Or- 
ange and Yellow, from 7063 to 5000 A. U. The dom- 
imant visual hue being at about 6350 A. 

„ No comment is necessary to emphasize the selective 
Action of the filters and the response of the photographic 
material to the radiations transmitted by them. 

„The abridged Transaction of the Society of Motion 
Picture Engineers by Mr. L. A. Jones on light filters, 
which is being printed in the columns of THE AMER- 
ICAN CINEMATOGRAPHER at this time, treats the 
technical end of orthochromatic reproductions and dis- 
fortions 50 thoroughly and clearly that the writer refers 
the readers to this transaction for all further information 
om the subject that he may desire, 


Monochromatic Light 


By FnepExck Fiwcu SrRovo 
(Continued from Page 9) 
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induces natural sleep. It has been of especial value as 
an adjuvant jn post-operative cases. 

An entirely new field appears to be opened for the 
investigation of monochromatic light groups through this 
novel method of generation, 

The results obtained with the “Blue Ultra-violet" 
combination call to mind un epigrammatic statement in 
an interesting book written in the early soventies:— 

*, "Dight ia Life......Both are Electricity,"  (foot- 
mote)+ From “Isis Unveilod," by H. P, Blavatsky; 1877. 


YEAR BOOK will be doj 
money making stunts ar 
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“Sympboníc bealíng" 


A new method for the treatment of disease by the simul- 
tancous use of musical, colored light, delicate pěrfumes, and 
electrical high-freguency currents, all the vibrations being 
harmonically related and attuned to the receptivity of the 
individual patient. VA 

Health and Harmony are terms so freguently associated 
as to be often employed synonymously; without harmony 
perfect physical and mental health is impossible. 

“The Human organism may be compared to a sym- 
phony orchestra —the different organs representing the 
various instruments, while the individual players may be 
likened to the nerves and ganglia governing each func- 
tion, controlled and supervised by the conscious intelli- 
gence through the central nervous system (analogous to 
the Conductor, or Musical director). © Suppressi or 
alteration of any one function disturbs the eguilibrium 
of the whole body, just as a single instrument playi 
out of tune will destroy the harmony of an entir 
chestra." (Ouoted from “Modern Electro-therapeuties," 
by Dr. F. F. Strong.) 


The healing of discordant mental and physical conditions 
by the use of color, music, perfume, etc., was used as a 
method of therapeutics in Ancient Greece and was mentioned 
by Pythagoras and Hippocrates. "It was used not only to 
restore but to promote and maintain physical and mental 
health. The recognition and use of this harmonic relation- 
ship between the human organism and its environment had 
undoubted influence in producing the perfection of body, 
clarity and poise of mind and flexibility of the emotions for 
which the ancient Greeks were noted, 


The present age, with its crash and jar,—stress and strain, 
—headache and nerve tension,—is the direct antithesis of the 
"Golden Age" of Greece. That this era of iron and brass 
should have produced a type of disease unknown to previous 
periods is only natural when we consider the discord in our 


environment and its effect on individuals. We F 

called a “Race of Neurasthenics"; nervous sí U 
somnia, melancholia, etc., are manifestations of a PK n 
condition resulting from our abnormal methods of ov 
called “Americanitis"). ; A solteh 


; c, flowers, cheerful sur Oundings, etc., have long been 
recognized as valuable factors in restoring nervous novel Is 
to health, but the use of harmonically related vibrations ké 
different types tuned and adapted to the various nerve cen 
of the patient is an entirely moderm idea.. It ha 

cently been formulated into a scientific system, the rem: 
able results of which would seem to justify the correctness 
of the theory upon which it is based. Briefly stated this 
hypothesis is as follows:—For every individual there is a 
keynote or rate of vibration to which the various nerve cen- 
tres normally respond, and which corresponds mathematically 
to a certain note in the diatonic or septenary scale. Oceult- 
sts of all schools and even modern psychologists recognize 
this individual keynote, and it is a well known fact that 
themes played in a certain key will affect a given individual 
more intensely than if placed in any other part of the scale. 
Many celebrated composers have had favorite keys in which 
their best compositions were usually placed.  Healing music 
must be produced from instruments like the organ which 
give sustained tones producing a sense of relaxation and re- 
pose, whereas the percussive effects as from the piano, man- 
dolin, drum, etc., are exciting, and like all stimulants are 
followed by a weakening reaction. 


In addition to the musical vibrations we have (1st) those 
which affect the sympathetic nerves controlling digestion and 
circulation; these are electrical vibrations and produce 10 
conscious sensation; (2nd) light waves which produce har- 


and (3rd) 


monious effects through their respective colors; 
n nature, 


the complex vibrations of an (at present) unknow 
which act upon the nerves of the sense of sme o 

Dr. Frederick IFinch Strong, lecturer on Electricity a 
Tuíts Medical School, has been experimenting along these 
lines for the past fifteen years, and has perfected a Pe 
in which nervous and mental diseases are successfully treated 
by what is known as “Symphonic sensation." Every dě 
centre of the patient is made to respond to the particular 


keynote or rate of vibration which is found to produce the 
most perfect sense of rest and relaxation. The technigue 
employed is as follows— 

The patient reclines upon a couch in the centre of a room 

s of which are draped in black; the ceiling is white 
Iluminated indirectly by banks of lamps, every seventh 
lamp being of the same color; the colors employed are as 
follows, each color corresponding mathematically to a note 
in the diatonic scale:—Red, (C); Pink, (D); Orange, (E); 
Yellow, (F); Green, (G); Blue, (A); Violet, (B). This ar- 
rangement differs slightly from the spectral colors as ordin- 
arily given: pink being introduced between the red an: 
orange, and indigo being omitted. The couch upon which 
the patient reclines is connected with a special electrical 
high-freguency apparatus invented by Dr. Strong, which 
gives the seven rates of vibration corresponding to the 
diatonic scale of the twenty-first octave. These are used to 
restore or promote harmonious action in the nerve centres 
which govern organic function (digestion, circulation, etc,) 
The patient is first relaxed by a few minutes of general elec- 
tric treatment. The room is then flooded with soít light, 
one tint after another, until a color is obtained which pro- 
duces a sense of rest and harmony upon the patient. This 
is taken as the “keynote"; it varies with different patients, 
but is always the same for a given individual, Soft music 
is then played in a+tower octave of the same . Soft adagio 
effects from muted strines, and themes in major keys being 
usually selected. If a Victrola be used the correct key may 
be obtained by adjusting the speed of the motor, Still better 
results may be obtained from the instruments themselves tí 
suitably played. The choralcelo, pipe-organ, harp, cello, 
violin and zither are the best instruments for the production 
of healing music. 

The electrical apparatus is now adjusted to the “keynote“ 
of the patient in the appropriate octave. For example, if 
the patient is most effectually relaxed and rested by soft blue 
light his “keynote“ will be registered as “A": (blue, in the 
color scale,) (light vibrations are in the 49th octave,—from 
three hundred trillion to six hundred trillion per second.) 
Music is then played in the key of A Major,—the patients 
musical taste being consulted in the selection of the composi- 


tion. Musical vibrations or sound waves occupy eleven oc- 
taves and range from 16 to 32,000 vibrations per second, The 
Electrical oscillations are made to vibrate to the “A" of the 
twenty-first octave—the "C" of which is about one million © 
per second. Seven distinctive and delicate perfumes—true 
Horal perfumes,—not coal tar substitutes—are arranged in. 
fAasks connected with a nebulizer and compressed air tank. 
We have no “perfume scale" but by experiment we usually 
find for each patient a particular Aoral fragrance which is 
soothing and restful. Heavy scents are not to be used — 
only a trace of fragrance,—a mere Aower-breath,—is ne 
sary. When this is determined and employed we have the 
patients consciousness receiving simultaneously or “sym- 
phonically" soothing and restful vibrations effecting the cen- 
tres of sight, sound, smell and vítality. The sense of luxt- 
rious relaxation and harmony is most grateful to a nerve- 
racked patient, and is 4 most delightful and restful experience 
even for a perfectly healthy individual. 


While designed especially for the treatment of nervous 
ánd mental derangements, this method has proved of great 
value as a natural sedat in the relief of pain and conges- 
tion. In these latter conditions local electrical treatment may 
be used in addition to the general routine. 


A complete eguipment for this method of healing is being 
installed in the new University of Music at 221 Newberry, 4 
St., Boston. Dr. Strong will have personal charge of the“ 
work and will receive patients for treatment daily except“ 
Sundays. All treatments by special appointment, The prom- 
inent musicians connected with the University will furnish 
music in special cases. 7 


For terms, appointménts, or arrangements for private 
demonstrations of the new Symphonic Healing, apply to 


PROFESSOR ROBERT DOUGLAS, 
University of Music of Ame 


221 Newber 


I 


DEPARTMENT OF MEDICAL THERAPY or 
SYMPHONIC HEALING 


= 


Dr. Frederick Finch Strong, Lecturer on Electricity at 
Tufts Medical School, in charge of this department, has been 
developing this System for the past fifteen years. Hle is well 
known as a pioncer in electricity as applied to human heal- 
18, especially so in his successful work with what is known 

"high freguency currents, and has perfected something 
for which the world has been waiting for centuries. 

(The present age with its crash and jar,—stress and strain, 
—headache and nerve tension, is urgently in need of new 
and rational methods of treatment. For those who are un- 
fortunate enough to pos sensitive, high-strung tempera- 
ments, especially to the overworked musician and singer, this 
department will come as a veritable boon. » 


(The high freguency currents introduced to the medical 
profession by Dr. Strong in 1896 are not true electrical cur- 
rents, but are rapid vibrations electrically generated which 
seem to replace or augment the vital currents generated by 
the body. © 


"This treatment, in its most modern form, and modified 
by other applications, is not a stimulant but acts as a gen- 
eral vitalizing agent, and no sense of shock whatever is felt 
as with ordinary electric currents. It relieves congestion, 
promotes healing and alleviates pain. Impaired vitality, due 
either to age or overwork, is absolutely benefited by this 
method, and the whole nervous system is tuned up. In 
throat troubles of an inflammatory, nervous, or reflex nature, 
and particularly where the bodily force or vigor has been 
weakened by vocal abuse or bad training, it is of incalculable 
value. In fact, it is the latest scientific word in this field 
of research. 


Treatments may be had either by Dr. Strong personally, 
or by trained assistants under his direct supervision, accord- 
ing to the nature or seriousness of the case, 


Appointments and terms upon application. 


Original glass plate photos of the Keely Motor, found in Kinraide's home. The second photo shows the windup 
Spring-wound motor and air-brake used to operate the motor. 
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THE EXTRAORDINARY STORY OF 


JOHN WORRELL KEELY, 


By Jvutvs MOKITZBN. 


JARADO: 
ury which has seen a Fulton strug- 
gle with an unbelieving public, a Morse 
bringing commercial value to bear on the 
eleetrie force, has witnessed also a 
chasinr multitude whose greed for 


AL as it may seem, a cent- 


made everything seem plausihle—provided 
te genius“ at the helm hud the magnetic 
strategy, necessary as well to lis own sus- 


tenance and compensation. "The passing of 
John Worrell Keely, whose recent death 
came as a crushing blow to those with faith 
strong enough to endow a tuning-fork 
or a harmonica with. mechanical powers 
egmal to a Niagara, has removed a char. 
acter as unigue as he was puzzling. And 
yet in his particular case the offspring of 
his brain did not even attain to the dignity 
of u patent office applicant. | Nevertheless, 
millions of money sprang to the assistance 
of the Keely motor project when in the 
zenith of its gnarter-of-a-century existence. 
Coffers, double-barred to rational under- 
takings, unloeked instantly at the sound of 
a phraseology. 
begniling. 
The specter of the Keely motor stalks 
yet abroad. The death of its maker; the 


incomprehensihle as it was 


exposures and contradictions; the opinions 
of well-known men of science; the clinging 
to straws by those unwilling to admit 
financial los—all the swift following inci- 
dents in one of the most remarkable trans 

actions the world has ever known-—con- 
spire to a lease of notoriety good for many 
days. 

John Worrell truth, a 
genius. His masterful capacity for keep- 
ing some of the world's greatest scientists 
a-guessing: his command of capital, un- 
limited at times, with which to carry on 
his */researches""; his letting it remain for 
the grave only to tell the secret he did 
not hold—this, and more, reguired a brain 
auite out of the ordinary, and eye 
wvith the cobra's hypnotic charm. | Nothing 
demoustrates more conclusively this over- 
powering personality of his than the lapse 
of time, from November 10, 1874—when, 
in the presence of u dozen well-known 
Philadelphians, his *“vibratory generator'" 
was first exhibited—to tbe yesterday when 
Keely stood before another great seientific 
gatherinz and. **explnined"" | something 
that was never to be explained. © Now, 
with one fell blow the soythe of death 

a 


Keely was, in 


an 
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has cut down the maker and his model. 
As a result, perhaps; another life went out 
of its enrthly sphere as well. © For that 
Mrs. Bloomiield Moore was heart and soul 
in the Keely project, the words of Henry 
Dam, the eminent scientific writer, testify, 
when he snid, shortly after the death, that 
he had felt intuitively that when Keely 
died Mrs. Moore would not long survive. 
It matters not a 
great deal what was 
the agency employed 
by Keely when in 
the act of demoz- 
strating his hydro- 
pneumatic-pulsatingr- 
vneue engine. Was 
it. compressed | air, 
hydraulic power or 
electricity? The re- 
cent | exposures. of 
triekery on the prem- 
ises point strongly to 
the former conject- 
ure, but the proba- 
bility is that the 
act modus operandi 
will never be abso- 
lutely established. 
Bringing the his- 
tory of the Keely 
transactions down to 
the latest develop- 
ments, the removal 
of the machinery 
from the premises oc- 
eupied by the **in- 
ventor“" stirred up 
matters as its remain- 
ing could never have 
aceomplished, In 
the safekeeping of a 
friend of Keely's, in 
Boston, the motor's 
future is as obseure 
as if it had never 
been contemplated by its erstwhile maker, 
But the scenes enacted at the vacated work- 
shop; the evposures; the controversies; the 
violent persisteney with which the investors 
still eling to probabilities that do not seem 
even possibilities when viewed from an im- 
partial standpoint; the discovery of the 
hidden tubing, which came about immedi- 
ately following the removal of the motor— 


THE TRANSMITTER. 


all this has furnished experts an opportu- 
nity for advancing theories that neverthe- 
less do not explain everything it is desir- 
able to have explained, 

When Clarence B. Moore, the son of the 
late Mrs. Bloomlield Moore, came to the 
realization that the memory of his mother 
was linked too elosely with her interest in 
the Keely project, to which he had persist- 
ently been an antag- 
onist, he resolved 
that now or never 
was the hour for ex- 
posing the trickery 
which he was con- 
vinced lay at the bot- 
tom of the thing. 
Keely's house was 
rented and investiga- 
tions were begun, 
Leading Philadel- 
Phian. scientists as- 
sisted in the work, 
and the first dis- 
covery came in the 
shape of nn immense 
steel glohe. — Almost 
covered with dirt and 
rubbish, it was held 
down in the earth of 
the cellar by heavy 
beams. When re- 
lieved of its ineum- 
brance, the sphere 
was lifted out of its 
resting-place, © and 
subseguently was 
found to weigh more 
than three tons. On 
the top of the globe 
a hole was discovered 
and, serew-threaded, 
the cavity gave a 
wider diameter the 
farther penetrated, 

Immediately near 
the sphere was found an iron pipe which led 
for a distance of more than fifteen feet into 
the space under the front room. — Here was 
discovered a pit lined with wood and cov- 
ered by a trap-door. | Fresh ashes gave evi- 
dence oť a careful demolition of material not 
thought valnable enough for removal, and 
yet necessary to have out of the way. In 
these ashes, however, were found short sec- 
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tions of what at first was considered to be 
wire, but subseguently proved to be brass 
tubing. A large amount of glass tubes 
was líkewise found in the debris. The 
fragments left behind gave striking evi- 
dence of the care oxercised in removing the 
Keely motor machinery from its home. 

The next day, still greater results. re- 
warded the searchers of the premises. The 
room in the rear was curiously raised above 
the others, nnd this was the apartment in 
which Keely conducted all those experi- 
ments which had puzzled the world until 
his death. 


psychology at the University of Pennsy 
vania, and Mr. Moore, who had the investi- 
gation in charge, the nature of what had 
been laid bare now came in for earnest 
consideration. © It was determined beyond 
a doubt that the tubing, and the spherical 
reservoir found in the cellar, stood concl 
sively for the argument that compressed air 
might easily huve aecomplished all that 
had been demonstrated so mysteriously by 
Keely. 

But before entering upon the more de- 
tailed account of what came of the ex- 
posure, it becomes necessary to revert to 


© DISINTEGRATOR," 

When the floor was torn up, the revela- 
tion was complete. © Through the jojsts, in 
holes specially cut for the purpose, ran a 
short brass tube. Other tubes were dis- 
covered also, and the whole went to show 
that the motor had been connected here 
with the spherical contrivance in the 
cellar. 

In the presence of Prof. Arthur W. 
Goodspeed, professor of physics at the 
University of Pennsylvania; Prof. Carl 
Hering, one of the most eminent electrical 
engincers in the country; Prof. Light- 
mer Witmer, professor of experimental 


AND LEVER FOR MOVINO THE 


BROV OP THE * DIŠINTEGRATED) WATER. 


the yenr 1872, the year when the Keely 
Motor Company was organized, and the 


enthusiasm anent the new force"? brought 
into the fold men whose very names 
at that period stood for cominon sense and 
perspicacity. 

At the Fifth Avenue Hotel, New York 
city, a meeting was held, presided over 
by Edward B. Collier, a lawyer, who in 
his particular line of patent attorney had 
from time to time come in contact with 
inventors strugeling for a hearing. — The 
meeting was composed of bankers, mer- 
chants, scientists and practical engineers, 
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and the result was satisfactory, from 
Keely point of v "The project gained 
substantial assistance. © Money was sub- 
seribed, and the following day there was 
placed in the hands of Keely a check for 
ten thousand dollars; which, to do him 
justice, he immediately expended for 
machinery, or material necessary for the 
constrnetion of his peculiar apparatus. 
In fact, whatover the vagaries of the man, 
however much his ideas may have been 
beyond the limit of © that 
Keely spent the money which he obtained 
in experimental investigations cannot be“ 
denied even by the most strennous of his 
opponents at that time Small 
consolation this, to the many who fell vie- 
tims to the smoothness of his speech or the 
ineomprchensible language which he em- 
ployed,— At any rate, after being Inunched, 
the motor projet soon found itself in deep 
water, | Funds began to get low. and bank- 
ruptey 
followed, 
Luckil 
a friend 
now úp- 
peared on 
He seene, 
From one 
time to 
another, 
Keely's 
putron- 
Mr 


pw. 


imon. sense, 


or now. 
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ÚP OR DOWS BY STRIRIN 


T WHICH KEBLY ČLAIMED COULD HE MOVED 
THE ZITHER STRINGS 


Bloomtield Moore, who was left the execu- 
trix of her husband's will, advanced the 
"inventor"" large sums out of the fortune 
aceruing to her from the estate, Now und 
then a halt was called, to be sure. but the 
persuasiveness of the "inventor" would 
make her rally to his assistance once more, 
Amd another lease of life would be accorded 
to the motor, 

A great public exhibition was given in 
Philadelphia, but while enthusiasm ran riot 
among a cortnin cligue, skepties were plenty 
and the. persistency wirh which Keely 
would refuse to admit any one into his 
seoret euused u suspicion—which, nevortho- 
less, did not prevent a famous Philadelphia 
Physician from advanciny his individual 
check for ten thousand dollars, This wa 
in 1881. In 1890 the stockholders began 
to grumble, and something had to be done 
to save the c Koely had just declared 
that he was on the eve of success; that an- 
other step would bring him to the thresh- 
old of the mystery that until then had 
been a mystery even to him, he admitted. 
Again his remarkable force of char 
saved the « The work was continued, 
and one machine followed another, only 
to be thrown aside for somé new contriv 
únce destined to ussist in the revolutioniz- 

s to 
ator," 


ase. 


ing of the existing order of things, 
what had been known us the “gene 
and which had been part of a bath-tub, 


where a stream of water, passine through 
a goose-guill, set the contrivance in motion, 
the more significant name 
of +liberator 
bestowed on the machine, 
A peculiar feature of the 
*liberator"" ries oČ 
tuning-forks, with the vi- 
brations of which Keely 
elaimed to disintegrate air 
amd release an etheric force 
capable of rivaling a cy- 
clone in strength if prop- 
erly utilized and applied. 
In explanation of what one 
visitor saw upon one 00- 
casion, this individual said 
that a pint of water poured 
into a cylinder seemed to 
work great wonders, The 
Gage showed a pressure 
of more than fifty thou- 


was. now 


Was a s 
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sand pounds to the sguare inch. | Great 
ropes were torn apart, iron bars broken in 
two or twisted out of shape, bullets dis- 
through twelve-inch © planks, 
by a force which could not be determined, 

In the glory of his exuberance, Keely 
now declared that with/one guart 0£ wate 
he would be able to send a train 0f Cars 
from Philadelphia to San Francisco, and 
that to propel a steamship from New York 
to Liverpool and. return, would regnire 
just about one gallon of the same, 

It was worth alniost the price of falling 
vietim to henr Keely at the time theorize, 
expostulate where it became. necessary, 
and survey his audience with one of those 


charged 


value to the man who had brought the 
"invention'' into the world, No matter 
how complicated the phrascology, they 
would allow for the possibilities in store, 
Keely's exeuse for not allowing any one 
into his secret, was based upon the commer- 
cial value, which he claimed he desired to 
have unimpaired for the benefit of the 
stockholders. It surely would not do to 
reveal a et that might prove its own 
financial defeat, he argued, with emphatic 
ence for his own invention, and for the 
glory and gain in store for those willing to 
abide their time. 
The personality of John Worrell Keely 
was replete with. the charm of heartiness, 


KBELY AND BOARD OF DIR 
superior glances which mennt to illustrate 
that he half pitied those who failed to un- 
derstand his vocabulary. In one respect 
he was scientific in his procednre of expla- 
nation, and in other respects he was gnite 
the reverse. | Ungnestionably he had read 
considerably on the subject of loeomotion 
and kindred matters, which mixht stand 
him in good stead, © But when it came to 

vibration, "' *sympathetie egui- 
lihrinm,"' **oseillation of the atom, 
“otherie disintegration,"* and u thousand 
and one similar terms for his motor force, 
the average mind found its receptive powers 
hardly egual to the occasion. Then it was 
that the friends of the motor showed their 


(ORS OF THB KERLY MOYOM COMPANY, 


His was the seeret of the promoter's art. 
Ile had the insight necessary to tie man 0ť 
affnirs, mimus that guality of subjection 
which tells it is time to cease before it is 
too late. And when considered jn this 
connection, that no one was ever taken ab. 
solutely into his confidence, it still remains 
a mystery how his following continued al 
most the identical one that stood by him 
from the conception of the scheme to his 
death, and after, 

When at work in his laboratory, coatless, 
his grimy hands exhibiting labor's hall- 
mark, Keely looked the personification of 
the maste ftsman,  anxious 
from the regions of the attainable 


to wring 
the 
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secrets those regions might contain. But 
when it came to the demonstrating feature, 
the sance conseguent to such exhibitions 
as once in a while were reguired, then 
oredulity had to step to the front and 
make room, as an advance-euard, for the 
true disciples who stood ready to beliove, 
even sometimes against their own con- 
victions. And when his benefactress im- 
plored him to let such men as Mr. Edison 
into the secret as an evidence that there 
was no humbug, Keely knew what iwas best 
for him, and treated the advice as not 
worthy of consideration. 

Keely possessed few traits 
of the typical inventor. 
He lived a life of com- 
Parative case, and 
the opulence that 
he displayed led 
the suspicious 
to believe that 
things were 
mot as they 
ought to be, 

And so in 
that Phila- 
delphia lab- 
oratory this 
man built 
theories out of 
metal, and 
turned metal into 
theories which, 
undoubtedly, bafile 
his own, charitable 
enough, understanding, 
"The nooks and corners of 


disinte; 


come trne,  “etheric ration, 

*guadruple negative harmonies,"' “atomic 

triplets,"* and the like, would have become 

part of the teachings in a new curriculum 

of its kind. But fate decreed otherwise. 

The miracle" produced by the drawing 

of a bow aeross a string, whereby he 

elaimed to harness or release the force of 

airand water, the ““miracle"" of controlling 

the elements, ceased to exist when he 
passed away. 

ly's education had been limited to a 

degree. A carpenter by choice of trade, 

he had a penchant for mechanics from 

an early age, and it is said by 

those who knew him in 

his youth that his ear 

was musical enough 

to have been the 

means of plne- 

ing him in the 

conductor's 

chair of a 

small orches- 

tra, at one 

time. But 

while those 

eurious mu- 

sical | charts 

which he 

drew, with no 

small skill for 

amateur 

may 

something 

unigue to the men who 

employ the compass and 

the sguare, to others they 


his workshop could tell of MUSICAL CHART ny WHICH KBELY morely illustrated a trend of 
ČLAIMED TO HAVE DISCOVERED y 


hours spent in chasing the 18 
elusive force—provided Koely had been 
his own worst enemy, and attempted 
something which he really expected to at- 
tain, But it is here that the most mo- 
mentous guestion comes to the fore. If he 
really did believe in his own theories, the 
discoveries which have been made defy 
that proposition, © And if he was a charla- 
tan, his career will prove one of the most 
stupendous impositions ever practised by 
man. 

The scientific nomenclature employed by 
Keely would have necessitated the recon- 
struction of the latest dictionary to cover 
his terms and sentences, If his dreams had 


S ETABRIC 


mind into a domain where 
mortal should not venture, 

It should not be forgotten that Keely pre- 
dicted that the fying-machine, for which 
the century has been waiting, would come to 
pass the moment his motor stood completed, 
And in the same way he asserted that his 
pneumatic gun was the one and only instru- 
ment of its kind for govemments to make 
use of—as soon as the motor power he had 
in mind had been produced. 

"The construction of the motor plant was 
nearly all his own doing. Composed of 
the motor proper, and the transmitter, the 
machine rosted on a heavy brass base. 
Here, too, was a hollow brass sphere or ball, 


FORCE, 
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Between the engine and the transmitter 
mmm u series of wires, and along the base of 
the transmitter an array of steel rods 
bristled like so many fixed bayonets ready 
to repulse the attacks of the ineredulous. 
"These steel rods were responsive to the 
touch, and compared to the ordinary 
musical scale, which is subject to the 
tuning-fork. 

"The interior of the globe almost defied 
deseription, but out of the complex mass 
brass tubes and adhesive plates stood 
prominently. This was the shifting reso- 


flow of talk about *finding a nentral 
center,"* and the like, the performance 
did not fail to do the work intended. But 
while the harmonica was supposed to have 
done the whole thing, starting up the ma- 
chinery by “/etherie force,"" the exposures 
recently brought about admit of the sup- 
position that a concenled rubber bnlb in 
the floor was the instrument used, | Keely 
might easily have shut off or released his 
compressed air by placiny his foot on parts 
of the floor best known to him, 

It might be taken for granted that the 


GUN Wir wH1ch 


mator, as Keely termed it. "The tubes and 
plates took up the vibratory sound and 
carried it along with rapidity. Of these 
vibrations there were seven distinct kinds, 
snid Keely, and each of these seven capa- 
ble of infinitesimal division. 

The motor itself consisted of a heavy 
iron hoop, placed firmly on the plate. 
Within this hoop ran a drum with eight 
spokes. When it was once in operation, the 
movements of the drum were exeeedingly 
rapid and did not fail to impress, Taken 
in connection with Keely's simultaneous 


ELY EXPERIMENTED AT ŠANDY HOOK, AND OTHER APPLIANCES, 


element still faithful to the apostle's 
memory are not giving up without a strug- 
ele. They aver that the sphere found in 
the cellar was known by them to be there, 
One enthusiast goes so far as to say that 
he knew that Keely, having demonstrated 
his power in lifting the globe, reversed 
the experiment and pressed it down in the 
ground. The heavy beams, which held the 
sphere in place, rather controvert such a 
statement. 

Šince that midnight visit to the disman- 
tled shop of the late John Worrell Keely, 
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the scientific opinions advanced are of 
considerable importanee, whether bearing 
upon his motor or his. individuality. 
Renowned professors of physics have stated 
that they have been convineed for years 
that the method was compressed air. A 
medical journal of high standing, in dis- 
cussing the matteř from a. psycholog- 
deal point oť view, says that rather than 
make out a case anent Keely it were bet- 
ter to follow the psychological develop- 
Continuing, this jour- 


ment of his dupes. 


ft, He was not an 
Te renped. substantial 
for he ran a joint- 


of a good patent-ri 
honest | lunatic, 
gain from his seere 
stock company."* 
(To all intents and purposes this stock 
company is still intact, but the action of 
the Keelyists did not restrain one holder of 
a hundred shares of stock from disposing 
of his certificates for a few dollars, The 
buyer could find a purpose even in the 
stock paper, however, for it went to the 
Papering of his house. © And now, while 


GLOBE MOTOR AND PROVISIONAL E: 


mal says that the psychology of most 
inventors usually brings them out to0 s00n 
rather than too late, **Critiesand scientists 
wvho may feel inclined to work out the 
problem of Keely's psychology should re- 
member that insane inventors do not act in 
any way like Keely, js the exnot lmguage 
of this medical authority. **Their schemes 
are usually divulged prematurely and they 
do not hesitate to reveal their wondrous 
secrets to the world under the protection 


the machine is in Boston, in the keeping 
of a friend who is supposed to have known 
Keely's secret, it behooves to recnll the 
memory of Robert Fulton, through whose 
ulertness it became possible to unearth the 
erpetual-motion fraud of Redheffer, the 
impostor who in his time was no le 
sphinx than Keely. Only, with the di 
to flight. Ke 
covered. 
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Feb 2, 2007 
Hello 


While doing some family history research I ran across your posting of my 
father's 1916 book "High Freguency Apparatus." 


Needless to say, | was totally unaware of you and your activities; we have 
various family legends regarding the days of his involvement in high 
freguency apparatus, but few verifiable facts. If you have any information 
that would improve my knowledge of that period it would be very welcome. 
Like many people with a past of this sort he was reluctant to share his 
memories, in spite of pleas from my brother and I. 


My Grandfather (and namesake) was a MD in northern New Jersey, who was an 
early researcher in X-Ray in medicine, and by legend one of the earliest to 
apply high freguency AC for exciting the X-Ray tube. He died in 1904, 

leaving my father, at age 15, with an interest in and a knowledge of 

electrical engineering that led to a career path involving electricity that 

kept him busy for 35 years. 


During the early part of this he went from a 15 year old in New Jersey to 
Boston, where he had a experimental AC laboratory sufficiently complex to 
interest MIT in its use to supplement their DC eguipment, on to New York 
City, where he had an applied research laboratory in 1917. 


The publishing of the book followed a several year program of publishing a 
"do it your self" electrical engineering magazine (which reputedly was 
seminal in the creation of Popular Science magazine). The laboratory and its 
entire staff was "drafted" into the Chemical Warfare branch of the U. S. 
Army in 1917 to work on electric furnace production of gas mask raw 
materials. 


This 12 year period of his activity is pretty "gray" so any clues you might 
have would help. 


There is not much chance of my getting to Florida, but I would love to see 
the museum. As a kid I did play with spark coils, and was collecting parts 
for a Van de Graf generator that never approached completion. Its in the 
genes, tho. 


KR 


Tom Curtis 


Feb 3, 2007 
Hello Jeff 
This IS exciting isn't it? 


The earliest photos of my father I have will probably be from the early or 
mid 20's when he had relocated to Los Angeles CA after his army experience. 
By this time he was building a business manufacturing custom refractory 
items, using electric furnaces to create the "new" synthetic compounds his 
business was built on. I will need to dig into the archives to find a 

picture to send, when I get a chance. 


A 1916/1818 source you might stand a chance of finding through other 
research means: | remember as a kid seeing a page from a old brown 
rotogravure newspaper insert, most likely from the New York Times, of a page 
of pictures of the "Young engineers that are helping the war effort." On 

this page Dad was pictured along with Edison, Marconi, Tesla and some 

others. I'm really not sure of just who was on it, but Dad was in some 

pretty important company. As I remember Dad's picture was somewhat smaller 
than Edison's but it was there! 


Book: | have never seen the first edition so I'm glad to have your efforts. 

I do have a copy of the 1920 Second Edition, edited by Raymond F. Yates. 
According to the second edition preface, the only thing Yates did was to add 
some of the pertinent 1917 magazine articles and delete the vendor source 
material, since the Curtis Engineering Laboratory had disappeared. ( Dad was 
definitely not a fan of Yates, the publisher pushed him down Dad's throat 
for the new edition, since Dad was off busy winning the war). 


Magazines: | have a small collection of the "Everyday Mechanics" magazine 
which morphed into "Everyday Engineering" between Vol. 2 No 5 and Vol. 2 No 
6, not a complete set (12 out of the 18 published). I have duplicates of 

Vol. 2 No. 1 and Vol. 2 No. 2, which I would like to send to you for your 
museum. Where should I send them? 


Eguipment: I have no clue where Grandfather Curtis got the HF eguipment for 
his X-Ray work. Seems a stretch that a country doctor could be working from 
scratch; experimenters were producing terrible radiation burns on 
themselves and on patients until someone stumbled on the fact that HF 
generated X-rays were "soft" and less likely to burn (different freguency?); 
Dad told us that his father made the first picture through an arm that 

didn't kill the patient. 


I don't know how or why Dad got to Boston after his father died. It must 
have been business related (no family up there); were the eguipment 
suppliers you mention in Mass, could he have been following the trail of the 
eguipment his father had used? 


Contact: The reason I'm not likely to make it to Florida is that I live in 

Saratoga California (near San Jose, 40 miles south of San Francisco), a long 

ways away! so we had better count on eMail, phone, or whatever. Phone number 
is 408 867-3541. Phone contact is probably best in the evening, any except 

for third Wednesdays and Thursdays when I have scheduled meetings. Any time 
between 6:30 and 10:30 Pacific time will work. If I don't answer by the 3 rd 

ring don't let it go to the answer machine unless its critical (save your 


$). 
KR 


Tom Curtis 


Feb 10, 2007 
Hello Jeff 
Some good news!! 


My brother has located the newspaper page showing TSC's photo along with 
Edison, etc., in his archives. The date on it is April 29, 1917. Actually 

what he found is physically not exactly what I remembered (his memory also) 
but the substance is what we were looking for, so there may be another 
version that hasn't shown up yet. Any way, as soon as we find a way to 
reproduce it, | will get a copy to you. The type face used is fairly small 

and the page is a center spread, it is fairly large in size. It needs to be 
reproduced same size. This makes the reproduction something of a challenge. 
Il keep you advised. 


Hope your trip north was successful. 
KR 


Tom Curtis 


Feb 13, 2007 


The pictures don't ring any bells. The "walrus" mustache was never his 
style; a small neatly trimmed "military" style is all | ever remember, from 
early days til the end. (The earliest picture | remember was probably from 
the 1916 -18 era) 


From what I can see of Ovington's time line I don't think they overlapped 
significantly. There is a mention of his having worked for Edison- when was 
this? When was Edison's work with X-Ray, that resulted in the death of his 
assistant? Remember Edison was primarily a DC man and Dad was always on AC, 
except for battery operated motors, etc., so "friendly" contact then was 
unlikely, from what I have heard. 


KR 


Tom Curtis 


Sept 13, 2007 


Must be mental telepathy- I've been thinking about writing you for the past 
few days. 


My brother and I have been doing some serious genealogy work on the family 
for the past few months: he took Mother's side, primarily because My 
Grandfather was Norwegian and his wife is native Norwegian- should make it a 
little easier. And I have the Curtis side, mostly because as the oldest boy 

my Aunt felt it was her duty to fill my head with family legends (many of 
which my research casts a serious doubt on). 


I have a serious gap I need to fill and maybe with your knowledge of the 
technical developments of that era you might be able to point out some paths 
to follow. Let me set the scene so you can think about it constructively. 


My Grandfather (and namesake) was a country MD in northern New Jersey who 
still had some ties with Columbia Medical Center in NYC (probably he was a 
graduate although I have not been able to confirm that as yet. He was an 

early experimenter with medical X-Ray; some how he got turned on to the use 
of high freguency AC as an exciting source, which proved to produce a less 
lethal wavelength than the spark coil commonly used, (no clues as to how 

this happened, but logic tells me that it probably was through Columbia 

either directly or in directly). 


He died suddenly in December 1904 leaving behind Thomas Stanley, a kid of 14 
years, who had probably been privy to the experimental work for several 
years. 


There was some kind of mess in the estate that basically threw my 
Grandmother and two kids, age 14 and 11, on the street with no money. In the 
1900 census they were living with Grandmother's mother, who died a month 
before my Grandfather, who died intestate; it must have been a bonanza for 
the lawyers and a shambles for Grandmother (who had been raised "a lady" and 
probably had not a clue as to how to protect herself). 


The little family disappeared; not a sign of them in the 1910 census. Dad 
used to talk of Grandmother trying to make a living peddling cosmetics based 
on Grandfather's prescription salves and ointments, of living in boarding 
houses, etc. 


Somehow the 14 year old boy in 1904 turned himself into a recognized expert 
in building AC eguipment, and keeping his mother and sister alive, by the 
time he was 24 years old in 1914. At least part of this time he was in the 
Boston/Cambridge area. He talked of having AC eguipment that he loaned to 
MIT because all they had to teach EE's on was DC eguipment. It is those 10 
years that | need to research and find out just what happened. 


I know that by 1915 he was in NYC with a operational research laboratory 
with a staff. In November 1914 he had established his monthly magazine, had 
a mailing permit for it and must have been well on his way towards 
completing the book, which was published by Henley, with a 1916 copyright 
date. 


In his acknowledgements in the book's first edition he specifically mentions 
Melville Eastham and Clapp-Eastham, who started as Ovington X-Ray people, 
and were running on their own by 1910. The mention of Eastham as an 
individual suggests a personal relationship, rather than a company one. So 
maybe as a 19 or 20 year old he was involved personally somehow with this 
transition. 


I have looked at 1910 census records for New Jersey, New York, and 
Massachusetts without finding a trace; of course, if they were living in 
boarding houses it would be easy for them to fall through the cracks. And 
by the 1920 Census he was through a couple of years in the Army doing 
research on creating chemical warfare gas mask materials, was married, and 
was in Los Angeles starting a refractory material manufacturing business 
(his second field of recognized technical competency). 


Can you think of any way to establish anything for those missing years of 
1904 to 1914? Are there any published histories of Ovington or anyone else 
in the X-Ray or high freguency AC eguipment fields that might shed a clue? 


Any constructive thoughts would be appreciated! 


KR 
Tom Curtis 


Sept 14, 2007 


|used your suggestion and searched Mass. census records for Prof Houghton; 
Vthink I found him, in Waltham, 1910, listed as a teacher working in a 

school, age 44, living with a wife and Mother in law, no kids. Still there 

in 1920 minus the MIL. So maybe he did his articles at home, or maybe in 
conjunction with his teaching, The census is pretty stingy with the 
information supplied, but the name including middle initial and profession 
seems good. 


Still no sign of TSC there, | think the boarding house syndrome kills all 
chances. 


Vthink that if we could find out who supplied his father's x-Ray eguipment 

in 1902 or 03, we might find TSC in 1908 or 09 as an apprentice or junior 

shop help or engineering trainee, some thing with a boarding house type wage 
level. 


I'm pretty sure that he was in Boston or Cambridge somewhere in that period 
and it must have been a job or the promise of one that justified the move. 
Something prompted a move from New Jersey- he still had family there- 
paternal Grandfather, Aunt and Uncle on that side and several Aunts on the 
maternal side. 


No money would have been an incentive to get out of town, the house they 
lived in (Maternal Grandmother's) before her death was probably upper crust 
society of the day. center of town, prominent location, very large, built in 
cook, coachman. | have seen a picture circa 1932 and it was impressive. 
According to Dad it all went into the lawyers' pockets. Some day I may get 
into the Probate records, but that is just curiosity, doesn't prove 

anything. 


Lots of conjecture, too few facts. 
KR 


Tom 


Sept 23, 2007 


Just stumbled on something that, you with your knowledge and skills might be 
able to dig into. 


Between April 1916 and September 1917 TSC in New York City published a small 
monthly technical magazine. Initially this publication was called "Everyday 
Mechanics," and was published by Everyday Mechanics Co., Inc. In February 
1917 the name of the publication was changed to "Everyday Engineering" 
probably as a result of a law suit by Popular Mechanics magazine 

(conjecture, based on some published letters to the editor). TSC was listed 

as Editor and some familiar names appear here and there, like Prof. Wm. C 
Houghton. 


Sometime in late 1917 or early 1918 TSC and his R 8 D team were "drafted" 
into the Chemical Warfare Service, U. S. Army, to work on the problems of 
making gas masks, or rather the electric furnace products needed for the 
canisters (activated alumina and activated charcoal). He did extended 
travels in the search for the raw materials for the activated alumina, which 
eventually led him, after his discharge, to California and his refractory 
business (products based on aluminum silicates, the byproduct of activated 
alumina production). 


His departure from NYC for the Army ended his interest in electrical 
engineering "how to do it's" but the magazine evidently survived somehow. 
The 1920 second edition of his book, in the advertising section, has an ad 
for the magazine. 


1 have an incomplete set of the magazines from Volume 1, Number 6 (September 
1916) to Volume 3 Number 6 September, 1917). In the preface of the second 
edition of the book, the Editor, Raymond F. Yates, acknowledges that his 

total editorial contribution was to add articles from the magazine, on new 
subjects, to the book. 


This morning, on a wild whim, I Googled "Everyday Engineering" and much to 
my surprise found a web site under that name, dedicated to publishing 

stories and reprinted ads from popular technical publications of the 1020 

era. The first magazine cover they show is the December 1918 issue of 
Everyday Engineering, which has the same banner typeface and the same 
general look, including the $.10 price of TSC's last issue. The next one 

they show is August 1919, which is Volume 7 Number 5 and the price has gone 
up to $.15. There is no editorial material shown anywhere, just ads for A.C. 
Gilbert (ErectorSet, and several electrical experimental kits). 


There is no clue to who is posting this material, and no mention of the 

early history of the publication they feature, at least as far as we are 

aware of it. Of course I'm still working in the dark as to those missing 10 
years and really pretty much in the shadows on the Army service period (the 
first pass on that has only revealed that the Federal archive had a fire in 

the 70's that destroyed all Army records from 1912 to 1920, real 
convenient!!!). 


Can you give me a clue on how to get into the originator of this web site. 
Telling the story of the founding of the magazine might lead to some clues 
into my blackout period. 

KR 


Tom 


ps your new posting on TSC is GREAT!! 


Thomas Stanley Curtis. | could not find any documents between Curtis and Tesla, which is unusual. Curtis lived in 
New York and as a young man sold components to make Tesla Coils in addition to writing one of the most 
comprehensive books on Tesla Coil construction, “High Freguency Apparatus". 


One of many replica coils the author has built from books of Thomas Stanley Curtis 


00G.Som 


He is the chief of a society which encourages 
practical seience among amateurs, Thomas Stan- 
ley Curtis shown with his new radiodynamie sub- 
marine, 
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'OUENCY APPARATUS 


dye. All paints containing lead and carbon must be shunned 
jn the treatment of this apparatus or electrical “leaks" 
will be developed. There are several good black dyes on 
the market soluble in water or aleohol and any one of these 
may be used vith impunity, After the snrfáce of the cylin- 
der is blackened and thoroughly dried, it may be given a 
coat of shellac, when it is ready for winding, 

The winding is best done in a serew-cutting lathe as 
the turns are to be evenly spaced 12 to the inch. E the 
lathe is not available, an improvised winding machine may 
be constructed with the aid of two bearings to support 
the cylinder and a length of rod threaded 12 to the jnch 
arranged to turn with the cylinder and to carry a guide 
for the wire as it is wound, The winding is of No, 22 
D.C.C, magnet wire and the first turn is started 1 inch from 
one end of the cylinder, From this point it continues to 
within a like distance of the opposite end. A band of 
Járinch copper ribbon is then placed around the remaining 
Space at either end and the starting and finishing ends of 
the winding are soldered to the bands. The latter should 
mot completely encircle the cylinder but a gap of 34 inch 
should be left ivhere the ends meet, The winding ís to be 
given four coats of shellac, each coat being permitted to 
dry thoroughly before applying the next, 

A brass bushing, having in it a hole tapped 94-18, is to be 
firmly secured in each head of the cylinder and connection 
made from the copper bands to the bushin, 

Wooden disca, 21 inches in diameter, are to be fitted 
to the ends of the secondary cylinder in order to give it a 
finished appearance. Holes are bored through the centers 
of the discs, of course, to permit access to the bushings 
owithin. 

The secondary cylinder is surmounted by a discharger 
composed of a brass ball mouňted on the end of a rod 
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Original stage coil of Thomas Stanley Curtis, found in the basement of Chicago Museum of Science and Industry. 
There is also a large bipolar coil for theatrics which is also located in the basement. 


William C. (Bill) Wysock was an aerospace engineer who started off life as a recording master. He formed a 
modern company to manufacture Tesla Coils, Tesla Technology Research (originally Professional Sound Systems, 
Ultra-High Voltage Division). He was inspired by Tesla as a young boy seeing the Griffith Observatory Tesla Coil. 
His like came full-circle when he was asked to restore the coil toward the end of his life. He also built two full- 
size replicas of the coils which were on display at Fry's Electronics and the Mid-America Science Museum. Bill 
Was fortunate to know Kenneth Strickfaden. 
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at the Griffith Opis. 
spectaculor spark 

le, the natural 
rstorm. The air act: 
a a ke per foot or potential 
E exc ed This corona type of dis- 
o the air can be seen on a dark 
high voltage transmission lines. As 
ge is increased the coronal streamers 
longer, and if this increase continues, 
s reach the other side of the cir. 
found, if the circuit is grounded. When 
urs, an arc is established and the cur- 
pidly increases until the source or supply 
d or reduced in voltage to a point 


Tesla coil in 
rvatory will have 
resembling, on a 


lightning during o 
s like an insulator 


Tesla coil and some may hove 
know more of its exact functioning. 
2 many reguests for information about 
coil. We hope this description will 
ihese auestions and anticipate a few 
jay have been unasked. A description of 
coil was published in the Griffith 
er 17 years ago, but this issue is now 
print. This article will describe the oper- 
it is today, as some changes have been 

in over 28 years of operation. 
name "Tesla coil"“ is usually applied to 
ed transformers of this type used to pro- 
very high voltage. Actually the correct 
is ""Oudin coil"“ when one end of the coil 
connected to the ground. A Tesla coil has 
s grounded point in the middle and the spark 
from one end to the other. We have the 
her half of the coil but did not have room 
in the museum to install it. The spork is about 
as long with the complete coil, as tested 

our shops. 

The following description of the opparatus 


"is necessary to guide anyone wishing to build 


SRIFFITH BÍBSEK ven 
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to have leti Si 

B any 6 de ur mí 
be used by you and om 
around the eguipment. 
hibits have been made 
less power in the drivi 


ing. transformer. TI 
are not as dangerous. Es 


(The 120-volt current is fed to the trans- 
former as shown in Fig. I through a line filter 
which prevents any feedback of the radio fre. 
auencies produced by the apparatus into the 
electrical lines in the building. Each of the four 
capacitors has 2 microfarads of capacity and 
1000-volt insulation. The two coils are wound 
on a form 3% inches in diameter and 12 
inches long with 57 turns of No. 12 copper 
wire. The transformer is a power transformer 
in a case filled with oil. It is similar to the 
ones you see on power poles to step the volt- 
oge down for your home use. This transformer 
steps the voltage up and has a special type of 
winding, which limits the current when the 
spark gap shorts the high-voltage secondary 
coil. Neon sign transformers, which are often 
used for Tesla coils, also have a current-limit- 
ing winding, so that it is safe to short the 
secondary winding. This part of the opporaté 
is below the floor of the museum and isna! 
visible to our visitors. 
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and the wheel hos 14 coppeř Poe E 
i hich turns 1800 revolut! 
KA EB As each bar comes between the 


minute. As each copper n A 
stationary electrodes, a spark jemps zí : 
shock excites the primory circuit. TI es 
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AUGUST, 1565 


E GRIFFITH OBSERVER 


per yes 
Califorma. 90027. Subscription, Pri SZ (he Board 


jed monthly by the Griffith Observatory, P. 0. Box 27787 Los, Angelcs. 
for two. years. The Griffith Observatory and Planetarium (C. H. Cleminshač My 
u (Comm'ssioners, City of Los Angeles: Stanley E. Fox, President; 
i; Lludlow Flower, Jr.; Mel Pierson; Wm. Frederickson, Jr., General Manager 
Subscribers will be notified by card when thejr subseripto 


Z SAo o is operate by E já č. 
AE ny Vee-Pres ident; Mrs Harol 


ns. expire 


THE GRIFFITH OBSERVER 


ROTARY GAP 


SECONDARY COIL 


PRIMARY COIL 


CAPACITOR 3 
/ 


M 


Fig. 1.. Diagram of the Tesla coil. The parts shown below the floor are not Visible in the museum. 


portant except that -it must be small enough 
for the voltage from the power transformer to 
jump. 


The capacitor is made of 30 glass plates 24 
inches by 30 inches by 34 of an inch thick. 
The 29 copper plotes between the glass are 
15 inches by 14 inches by 0.02 inch thick. The 
glass plates were made %4 of an inch thick 
becouse the original capacitor had 3/16-inch 
glass and it was often punctured by the volt- 
age. The primary coil has 534 turns of -inch 
by 3/1ó-inch rectongular copper bar. It is 
necessary to make the primary circuit consist- 
ing of the rotary gap, the capacitor and pri- 
mary coil of heavy conductors, as many am- 
Peres flow in this resonant circuit and the ef- 
ficiency would be decreased if the resistance 


Was not very low. We use No. 1 Wire to con- 
nect these units, 


The secondary form is 47 inches high and 
has a bottom diameter of 36 inches and a top 
diameter of 18 inches. It is wound with 400 
turns of No. 14 copper wire. It is not necessary 
fo make a tapered coil, but it is easier to pre- 
Vent corona from the top turns of the coil if 
the diameter is smaller. The 12-inch ball on 


top is a hollow Copper sphere. It prevents ex- 
Cessive corona from 
ond wires, 


power. The points on each side 


concentrate th, 
dischorge for Our visitors i 


to observe more 
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August 17, 1965 


Jr. Bill Wysock 
508 W. Lemon Avenue 
Arcadia, California 


Dear Mr. Wysock: 


We used the pancake coil because it was easy to 
allowed the use of adjustible clips to tune the primary 
circuit. Copper is a soft metal and we used the rolls 
which are usually used for sheet metal. It was about 
1936 when we tested the coils and my memory does not 
include the exact cirouit used. I wóuld suggest if yon 


have uneven operation of the two coils that you try a 
series hookup instead of parallel hookup as you have 
now. We díd not take any photographs of the two coils 


operatins. 
Sincerelys 


„blaté 


eon Hall 
Associate Director 
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| Bill Wysock 
W. Lemon Avenue 


ki 
Dear Mr. Wysock: 
Dr. Cleminshaw has -asked me to answer your recent letter. 


je are pleased that your photographs have turned out to be satis- 
factory. The books on Tesla sound iňteresting. We can translate 
(German and possibly some French but not the other languages. 

he calculated capacity of the condenser is 200 micromicrofarads as 
Inear as we can tell not knowing exactly the dielectric constant 0: 
the glass. This could be measured with greater accuracy with instru- 
ments we have at Griffith Observatory but this has not been done. 

Its exact value is not important to us as we vary the turns in the 
primary ceil for resonance. 


We had the two complete secondaries given to us without any primary 
coils. We constructed two, identical primary coils for the two 
Secondary coils. We had them setup side by side in the basement. 

We then operated them with the transformer we are now using. The 
transformer has a 110 or 220 volt imput and we are now putting 120 
wolts across the 220 volt winding. When we tested the two coils 

Št the same time we put 230 volts across the 220 volt primary getting 
about twice the voltage to charge the capacitors which at that time 
were Leyden jars. I can assure you that this is true as I personally 
Bebup the coils both in the basement and upstairs in the museum. 


At the present time one of the secondary coil forms is in the base- 
ment. After about fifteen years of operation it was necessary to 
Feplace tře secondary in use because of breakdomm in the winding, 
We stripped the winding but have not had time as yet to rowind ž6, 


T am enclosing a MGriffith Observer" which describes the "Electrical 


charge in Cases! exhibit, I do not believe an article ha 
an on the Jacob's Ladder exhibit. s been 


Sincerely, 


brvihato 


RESULTS OF OPPERATION WITH 
THE MILLION=VOLT TESLA COIL 


One of the first things Greg and I discovered, 
is that in order to obtain maximum theráetical output 
of this coil, we must use materials of the highest 
auality, the greatest seperation of the individual 
components between eachother, and heavy conductors 
in the reasonate circut as many ampers of radio- 
freguency ourrent flow in this oircut. With out 
heavy conduotors in this cirout, resistance will cut 
down greatly on the effinicy of the entire apperatus,. 


When the forgoing has been secured and all safety 
reguirements are secured, the operation of the apperatus 
can be commenced, A complete description of the operation 
and results of experiments carried out with this ooil 


follows herein, BW ýgoockh— 
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THE ELECTRICAL 
MIZARD UF THE 
MOTION PICTURES 


m Back in 1934, when 
sound films were still in their 
infancy, Brother Kenneth 
Ken" Strickfaden, member 
of Local 40, Hollywood, 
Calif., was adding to 
motion pictures special 
visual effoets that attracted 
worldwide attention. 
Already known as the 
"Electrical Wizard of the 
Motion Pictures.“ Ken. 
through his special cífects, 
kept audiences sitting on the 
edie of their seats, sending 
chilis up their spines, with 
his startling, blood-curdling 
effects in such films as 
Dracula, Dracula vs Frank- 
enwtein, čte, These effects— 
and others—he produced 
through the application oť 
eloctricity and his knowl- 
ge of the principles of 
physics, Ken also produced. 
effects that gave an image 
of a million volts, metal 
rings Noating through air, 
black light, and many 
others, Having incorporated 
his most startling effects 
into an intriguing lecture, 
Ken was in great domand 
25 an entertainer and edu- 
cational lecturer. His 
obvious knowledge of the 
subject of physics, displnyed 
in his effects which scemed 
to defy the Jaw of gravity, 
made him a sought-after 
speaker bofore the Associa- 
tion of Physics Teache: 
Born on May 23, 1896, Ken 
Was initiateď into Local 40 
on October 31, 1927, and 
went on pension in June, 
1961. And his spectacular 
effects in the blood-thirsty 
Dracula films, often shown 
after the spooky midnight 
hour, are still senein; 
up viewers* sj 
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Richard Gibson (Dick) Aurandt, Kenneth Strickfaden, and Bill Wysock. 
Dick Aurandt was Ken's assistant, and built the impressive Tesla Coil on the previous page in 1939 with the 
terminal inspired by Earle Ovington. 


Dick Aurandt, charged with high voltage on top of a Tesla Coil. Sewing thimbles were placed on his fingertips to 
prevent RF burns. 


James (Jim) Hardesty (27 October 1945 — 09 June 2021) and Bill Wysock (18 June 1949 — 19 July 2013) in Jim's 
Lab. Jim was a historian, artist, philosopher, master craftsman, and one of the best public speakers I have ever 
encountered. | am fortunate to have considered both men my mentors. | wrote to them both as a teenager, 
and their responses were always nothing short of positive and full of encouragement. 


a 


L. 
) 


Jim Hardesty, Leland | Anderson, and Bill Wysock 


| 


Harry Goldman, Founder of Tesla Coil Builders Association News. An incredible friend and Tesla historian. 
He wrote the biography on Kenneth Strickfaden. 
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Dave Archer (15 January 1941 — 15 August 2023) was an extraordinary artist who developed a technigue of 
reverse glass painting that used large Tesla Coils (designed by Bill Wysock) to mix the paints, creating electric 
space art. The paintings are most famously part of th Star Trek TV series, and are highly sought after by art 
collectors. Dave's son Forrester is now continuing the unigue painting method in the tradition of his father. 


Electro-Radiation Company “Ajax Coil" found by Linda and documented by Bill 8 Francis Wysock. 


Top: Author with the Kinraide family and restored Kinraide Coil (top). 
Thomas Kinraide, Rebecca Kinraide, John Grzywacz, Author, and Don Harris. 
Below: Jeff Parisse of kVA Effects, Author, Carmen Miller, and John Jenkins of Spark Museum 


Author with replica Kenneth Strickfaden Lightning Screen and Strong-Ovington Tesla Coil 


Replica Strickfaden devices built by the author. “Digital Disputer", “Cosmic Ray Diffuser", “Nebularium". 


Thomas Burton Kinraide's Winter home Ravenscroft — Discovered by the author in 2004. Endless thanks to 
Steve Williams for letting me explore his beautiful mansion that Kinraide built...and for letting me keep the 
treasures of a lifetime I found below... 


Hidden rooms containing the laboratories of Thomas Burton Kinraide as witnessed by 
Dr. Frederick Finch Strong in 1896 and written about in his book High Freguency Currents. 
The author found Kinraide's original apparatus in these 4 rooms along with hundreds of glass plate negatives of 
electrical discharges such as those in the Century Magazine "Curious Electrical Forms" article by Anabel Parker. 


Kathy Loves Physics", Author, Jeff Parisse visiting the Spark Museum in Bellingham, WA 


On 05 September 2023 the author was granted a patent that includes replicating upper atmospheric lightning. 
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(sn) ABSTRACT 

In one embodiment, a device for generating broad spectrum 
ultraviolet radiation is provided, The device includes an 
adjustable spark ga of metallic solids, the spark gap inchud- 
img: first eloctrode coupled to a first heatsink, and a second 
electrode coupled to a second heatsink, the second electrode 
spaced apart and opposite from the first electrode. 

device includes a variable capacitor configured to discharge 
a voltage through the spark gap to generate broad spectrum 
ultraviolet radiation. The device inchudes a voltage source. 
The device includes a controller configured to control the 
Variable tor, The first electrode is formed from a first 
m ic solid and the second electrode is formed from a 
second metallic ss and the ultraviolet radiation generated 
is in the 140 nm to 400 nm range. 


15 Claims, 163 Drawing Sheety 
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The 172-page patent is an extension of the work of Tesla, Kinraide, Strong, and Ovington, 
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FRANK HOWARD SWETT 
1868—1929 


RANK SWETT was well-known to the early radiolo- 

gists of New England. A merchant of the commoditieg 

and apparatus of the radiological laboratory, his was a 
familiar figure often seen here and there in the x-ray depart- 
ments of the hospitals or in private offices. A genial and 
cheerful soul, his arrival with supplies was often most wel- 
come at the scene of one of the little accidents or emergencies 
so well remembered by the pioneer. 

Swett was of old Yankee stock. Born in Amesbury, Massa- 
chusetts in 1868, he was a son of John Howard and Annie 
(Williams) Swett. He was educated in the local graded 
schools and finally at Phillips Exeter Academy. His early 
life was largely devoted to various mercantile pursuits. Be- 
fore the year of Rontgen's discovery he was engaged in the 
distribution of electric motors as agent of the General Elec- 
tric Company, but sharing the general initial interest in that 
event and visualizing the possibilities in its medical develop- 
ment, in the spring of 1897 he formed an association with 
his brother-in-law, Mr. Clarence H. Lewis, for the distribu- 
tion of x-ray apparatus to hospitals and to physicians. Their 
establishment in Boston constituted one of the first American 
ventures for this purpose. As a distributor of Crookes tubes 
and fluorescent screens especially, it became Mr. Swett's 
duty to demonstrate and test this apparatus for the in- 
formation of prospective purchasers, and at first much of 
this work was done by means of a small influence-(static-) 
machine. 

Swett's first dermatitis appeared on the back of the left 
hand. This slowly healed with the deposit of pigmentation, 
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to be followed, for some ycars subseguent to 1897, by similar 
attacks which in turn subsided, but later leaving keratosis- 
formation. It was not until the year 1905 that an ulcerative 
process formed on the back of the left hand, which failed 
completely to heal although showing a tendency to do so. 


F1c. 49—Frank H. Swett 


Many keratoses formed also on the left hand and the front 
of the chest, as well as a small persistent wart on the tip of 
the nose. These lesions were all successfully removed and 
wherever necessary were as successfully skin-grafted. 

With this excellent reparative result Mr. Swett returned 
to the activity of his mercantile life. Being a merchant well- 
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liked and highly respected, his field of usefulness widened 
and he was the means of supplying much of the earliest X-ray 
apparatus to hospitals, physical laboratories and practi- 
tioners in urban New England. When his association with 
his brother-in-law was terminated, he joined forces with a 
group of Boston tube-makers and all were later combined as 
a branch of a large mercantile corporation engaged in the 
production of all forms of roentgen apparatus. 

Swett's affability of manner and his génerosity of his time 
and energies militated seriously against his physical well- 
being. During the six or seven years following 1908 he con- 
tinued to work diligently, demonstrating—although now not 
so freguently by fluoroscope—and exhibiting apparatus that 
was rapidly developing in practicality and efficiency. A nat- 
ural enthusiast, he gave little thought to his own condition, 
which seems not to have manifested itself acutely again 
until 1913, when a process of ulceration appeared on a 
thickened area of keratosis on the left forefinger. This was 
removed surgically and closed with a skin-graft. 

In the early summer of that year by an unfortunate ac- 
cident—the scratch of a cat, apparently trivial at the mo- 
ment—the edge of this graft was wounded and an ulceration 
promptly appeared. This was removed and found by micro- 
scopical examination to be carcinomatous. Although the 
finger was immediately amputated, with healing in two 
weeks, it did not forestall the upward extension of the dis- 
case by metastasis. Toward the end of the year of 1914 the 
glands in the axilla and in the anterior wall of the chest 
were found to be involved. As soon as possible these glands 


were removed, as well as suspicious areas involving other 
fingers of the left hand. 

In common with all who were engaged in the production 
and demonstration of Crookes tubes—vide histories of Henry 
Green, Rome Wagner, Burton Baker and others—Frank 
Swett sustained much x-ray damage to the tissues of the face, 
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Jips and chest. Such lesions were the results of mechanical 
necessity, furthered by enthusiasm in the work and its 
future and glorified by a spirit of complete forgetfulness of 
self. From the year 1915 up to the moment of his death, al- 
most, he submitted with the utmost cheerfulness to the un- 
remitting efforts of his surgeons to stay the course of the dis- 
ease in these regions. The length of time his life was con- 
served speaks strongly for their loyal persistence and his 
own never failing fortitude. More radium was used in his 
case than in any other of chronic radiation dermatitis re- 
corded among the pioneers similarly affected, partly perhaps 
by reason of his own predilection for this form of treatment 
rather than orthodox surgery, but as time elapsed it seemed 
impossible to thwart the tendency to metastatic extension. 
Tn spite of radical surgical procedures to this end, Frank 
Swett died, a paragon of cheerful courage and stoical forti- 
tude, his selí-sacrifice crowning a life of continued usefulness. 

“A guiet and unassuming man, who bore his burdens and 


did his work faithfully, efiectively, patiently and without 
complaint.... He sufiered that the realm of knowledge 
might be widened and humanity blessed with a new agency 
with which to combat disease. 


SANDWICH INDEPENDENT 
January 11, 1928 
SANDNICH © — Leaves three tubes of Radium 
In the estate of the late Thomas B. Kinraide of this town, who died 


recently in Galifornia, an unusual and interesting discovery was made 


The San Francisco Chrohicle furnishes the following information; 
Three tubes found among the effects of the late Thomas B. Kinraide were 
labeled as containing altogether 1550 milligrams of radium. 


The public administrator, Amos 0. Williams, sent the tubes to the 
United States Bureay of Standards at Washington for analysis. 


The tubes are supposed to contain $80,000 worth of radium, 


Several (from | Sandwich) attěndel 
the funeral services for Thomas Bur- 
ton Kinraide, which were held from 
is late home in Jamaica Plain Mr. | 
AKimrnidels death | camo 83 a prešt 
Shack to hís host of friends in Šasd- 
Wich. When ho rešided. here, his 
many acis ož kindness and his gene- 
(šity to thuse In trouble and sjclenesy 
Wwill long be remembered, He loved 
the old town and its people. 


Hello Jeff, 

I've checked the Newton Directories. He lived at 61 Waban Park in Newton. Howard Jackson died Oct. 16, 1929 
in Andover, MA and was buried at Harmony Grove Cemetery in Salem, MA, his birthplace. In the city records 
Mr. Jackson was 62 years 7 months and 11 days old at the time of his death. Up until 1911, he is listed as an 
electrician. From the 1913 City Directory until his death, he was in the insurance business. (The notation in the 
city records says retired at the time of his death). He was the son of William H and Eliza H (Holman). Causes of 
death in the city records were chronic myocarditis, auricular fibrillation, arterio sclerosis with hypertension, and 
acute pulmonary edema. Here is the address for Harmony Grove Cemetery. Thanks for using our e-mail 
reference. 

Alan 

Reference Department Staff 

Newton Free Library 

330 Homer Street 

Newton, MA 02464 


Dedicated to the inventors and individuals mentioned in this book, and the pioneers of high freguency 
currents and early X-Ray apparatus. 


While we don't know why Thomas Burton Kinraide (July 1, 1864 - June 29, 1927) had $80,000 worth of radium in 
his coat pocket when he died in San Jose California, one can only speculate it was try and save his friend's life. 
(Frank Howard Swett of the Swett 8 Lewis Company). All of the men mentioned in this book suffered negatively 
in some way from their casual exposure to X-Rays while trying to promote the field in pure fascination of the new 
discovery. $80,000 in 1927 was the eguivalent of $1.4M today (23 September 2023). Kinraide did not need the 
money, he was guite wealthy from his inventions and highly eccentric and successful life. 
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EDWARD P. THOMPSON, ME, 


patentový advokát. ADRESA: 
5 Beckman St., New York. 
PROF. WILLIAM A. ANTHONY, Nadiktováno: KWE 


elektrotechnický a vědecký odborník. 


ALFRED C. COURSEN, 6. března 1896. 
právní poradce. 


US a zahraniční patenty. 
Patentové obleky. 
Případy rušení. 
PAN. NICOLA TESLA. 


Ochranné známky, Postoupení atd. 


Město. 
Názory na patentovatelnost, porušení = 
a proveditelnost atd. Můj milý pane Tesla. 
Elektrotechnické specifikace. Zdá se, že jste sem poslali pány, aby si vyžádali článek pro 
kulatý stůl Harpers, na Róntgenových paprscích. Po 
Pracovní a patentové výkresy. určitém namítání jsem souhlasil, že pro něj něco napíšu, a 


teďchci něco jako ilustrace. 
Elektrické specifikace pro architekty. 

Pokud máte fotografie, které jste pořídil, něco, co se 
l vymyká běžnému pořádku, - nejen kosti z ruky, ale něco 

trochu více nového, než by bylo nyní, byl byste ochoten 
Adresa kabelu, mi je dovolit použít, samozřejmě s náležitým uznáním pro 

8 ně v článku. Máte-li něco takového, pošlete mi laskavě tři 

"VĚDA, New York." nebo čtyři nebo asi 1/2 tuctu, ze kterých si mohu vybrat? 


Opravdu vaše. 


HLAVNÍ KANCELÁŘ: Wm. A. Anthony. 
New York, Temple Court, 

Cor. Nassau 8 Beekman Sts ., 

poblíž Post Office. 


-POBOČKA : 
WASHINGTON: Budova Atlantiku, poblíž 
Patentového úřadu. 


EDWARD P. THOMPSON, ME, 
patentový advokát. 


PROF. WILLIAM A. ANTHONY, 
elektrotechnický a vědecký odborník. 


ALFRED C. COURSEN, 
právní poradce. 


US a zahraniční patenty. 
Patentové obleky. 

Případy rušení. 

Ochranné známky, Postoupení atd. 


Názory na patentovatelnost, porušení 
a proveditelnost atd. 


Elektrotechnické specifikace. 
Pracovní a patentové výkresy. 
Elektrické specifikace pro architekty. 
Adresa kabelu, 


"VĚDA, New York." 


HLAVNÍ KANCELÁŘ: 


New York, Temple Court, 
Cor. Nassau 8 Beekman Sts ., 
poblíž Post Office. 


POBOČKA : 
WASHINGTON: Budova Atlantiku, poblíž 
Patentového úřadu. 


ADRESA: 
5 Beckman St., New York. 
Nadiktováno: KWE 


13. března 1896. 


PAN. NICOLA TESLA. 
New York City. 


Můj milý pane Tesla. 


Děkuji za vaši laskavou nabídku, že mi pomůžete se střihy 
pro článek o Rentgen Ray. Sotva nevím, jak popsat, co 
bych chtěl. 


Předpokládám, že můžete mít několik fotografií, které 
jste pořídili experimentálně, z nichž každá by byla 
zajímavá. 


Lidé od kulatého stolu chtěli něco neobvyklého , co 
nebylo nikde jinde zveři 


Téměř cokoliv by odpovídalo účelu. 
Možná by bylo lepší, kdybyste mi dal deset nebo patnáct 
minut, kdy bych mohl zavolat do vaší laboratoře a zjistit, 


co máte, co byste byl ochotný použít. 


Vím, jak jste zaneprázdněný, a neměl bych vám zabírat 
mnoho času. 


Souhlasil jsem s tím, že kopii střihů dodám nejpozději 21. 
a kopii článku nejpozději v pondělí nebo úterý 23. nebo 
24. 


Opravdu vaše. 


Wm. A. Anthony 


New York, 16. března 1896. 
446 a 48 E. Houston Str. 


Prof. Wm. A. Anthony, 

45 Beekman Str., 

Město NY. 

Můj drahý profesor Anthony: - 


Váš dopis byl přijat v pravý čas, ale oscilátory a roentgenové vlny mi zabránily odpovědět dříve. 


Očekávám potěšení, že vás zde uvidím, kdykoli se rozhodnete. Nejvhodnější doba pro mě je mezi 3. 
a 4. hodinou odpoledne, ale můžete si vyhovovat podle svého. 


Váš velmi upřímně, 


New York, 20. března 1896. 
446 a 48 E. Houston Str. 


Prof. Wm. A. Anthony, 

45 Beekman Street, 

Město NY. 

Vážený profesore Anthony: - 


Je mi líto, že vám nebylo možné předat otisky dříve, protože včera bylo velmi špatné počasí. 
Předám vám čtyři výtisky, králíka, veverku, pouzdro s kreslícími nástroji protažené asi půl palcem 
hustého dřeva a nějaké oblečení a desku s vakuovou trubicí, kulatý kotouč z hliníku a čtverec mědi. 


stejnou tloušťku. 


Doufám, že to bude stačit, zůstávám, 
Súctou, 


EDWARD P. THOMPSON, ME, 
patentový advokát. 


PROF. WILLIAM A. ANTHONY, 
elektrotechnický a vědecký odborník. 


ALFRED C. COURSEN, 
právní poradce. 


US a zahraniční patenty. 
Patentové obleky. 

Případy rušení. 

Ochranné známky, Postoupení atd. 


Názory na patentovatelnost, porušení 
a proveditelnost atd. 


Elektrotechnické specifikace. 
Pracovní a patentové výkresy. 
Elektrické specifikace pro architekty. 
Adresa kabelu, 


"VĚDA, New York." 


HLAVNÍ KANCELÁŘ: 


New York, Temple Court, 
Cor. Nassau 8 Beekman Sts ., 
poblíž Post Office. 


POBOČKA : 
WASHINGTON: Budova Atlantiku, poblíž 
Patentového úřadu. 


ADRESA: 
5 Beckman St., New York. 
Nadiktováno: KWE 


24. března 1896. 
PAN. NICOLA TESLA. 
Město. 


Můj milý pane Tesla. 


V sobotu ráno jsem našel obrázky a okamžitě je vzal do 
Harpers. Měli dostatek času. Jaké nádherné obrázky to byly. 
Jak vám mohu ukázat svou vděčnost za vaši laskavost? 


Přemýšlel jsem nad odrazem z vnitřku skleněné trubice. Je 
jisté, že teoreticky by účinek na konci měl být rovnoměrně 
rozložen, i když zdrojem byl matematický bod. 


Nechť S je zdroj a A' B' trubice. A Citlivá deska . S bude mít 
obraz ve formě prstence o dvojnásobném průměru trubky. 
S'S" budou dva prvky tohoto prstenu. Paprsky [NT -2-] 
[nečitelné] [NT -3-] 


Jinými slovy, otázkou je, zda budou paprsky vycházet z konce 
trubice ve vakuu jako ve vzduchu. Další citlivá deska může být 
umístěna na b. 


Vakuová trubice může být obklopena mědí až k přídavné 
trubici. 


Opravdu vaše. 
Wm. A. Anthony 


New York, 25. března 1896. 
446 a 48 E. Houston Str. 
Prof. Wm. A. Anthony, 
45 Beekman Str., 
Město NY. 
Můj drahý profesor Anthony: - 


Váš dopis ze dne 24. března byl řádně doručen. Jsem rád, že jsem byl s obrázky spokojený. Měl 
jsem uvést, že vzdálenosti byly od 20 do 24 palců s expozicemi od 5 do 15 minut. 


Pokud jde o odraz od trubice, skla nebo mědi, jak jsem vám řekl nedávno, když jsem prováděl 
experiment, test se mi nezdál tak průkazný jako experiment, který jsem publikoval v Electrical 
Review, číslo předminulého. Nyní vidím, že máte pravdu a pole by mělo být na konci trubky 
jednotné. První experiment to neukázal, ale ukázal svítící kruh poblíž okraje na jedné straně. 
Pomyslel jsem si, že zvýšený účinek uvnitř trubicového prostoru mohl být způsoben tím, že prostor 
vně trubice byl méně ovlivněn. Teprve později, když jsem přesvědčivě předvedl odraz, jsem narazil 
na plán použití jedné a téže desky v řadě experimentů. 


Od té doby, co jsem předvedl odraz, bylo snadné zvětšit efekty na desce a dostávám nějaké 
zajímavé [ sic] výsledky. 


Nemyslím si, že experiment profesora JJ Thomsona, jak jej publikoval, je nezvratný. Velmi 
pravděpodobně pracuje s neadekvátním zařízením a nemusel být schopen nic detekovat. 
Domnívám se však, že i kdyby měl mít aparát schopný vyvolat efekt, stejně by to nebylo průkazné; 
ale to by mě zavedlo příliš daleko. 


Váš návrh umístit desku do samostatného vakua by mohl vést k zajímavému odhalení. Budu to mít 
v paměti, a pokud si najdu čas, zkusím to. 


S pozdravem 


Nové nefosforescenční krystaly, pozitivně lepší než wolframan vápenatý 
Spring Park Laboratory, 
Výrobci 
vědecké a elektrické přístroje, 
Rentgenové oblečení 
Čisté chemikálie. Krystaly wolframanu vápenatého všech velikostí. 
Fluoroskopy, fluorescenční obrazovky, fotografické obrazovky, Crookesovy trubice, 
Držák X-Ray Fotografické desky pro deskový nebo bromidový papír. 
38 SPRING PARK AVENUE, 
TB Kinraide , Treas. a manažer. 
Jamajská rovina, 24. února — 1897 


pan Nikola Tesla; 

Vážený pane, 

Posíláme vám malou ukázkovou obrazovku vyrobenou z našich nefosforescenčních krystalů, o kterých 
se domníváme, že jsou velkým vylepšením tolik používaného wolframanu vápenatého. Zašleme vám 
fluoroskop (zdarma) vyrobený ze stejného materiálu, pokud nám laskavě dáte vědět, jakou velikost 


preferujete, protože bychom chtěli, abyste naše fluoroskopy důkladně vyzkoušeli. 


romě 


Činíme tak, aniž bychom vás jakýmkoli způsobem žádali, abyste nám o nich poskytli svědectví 
toho, co byste přirozeně učinili ohledně čehokoli, co jste považovali za lepší pro jakékoli zvláštní 
použití. Pokud zjistíte, že naše obrazovky jsou lepší než většina ostatních na trhu, přirozeně se na ně 
odvoláváte, a my se jich neptáme ani neočekáváme. 


S důvěrou nám dovolíte poslat vám jeden z našich fluoroskopů, jsme, opravdu vaši, 
Spring Park Laboratory, pan TB Kinraide 


New York, 25. února 1897. 
446 a 48 E. Houston Str. 
pane TB Kinraide, 
38 Spring Park Ave., 
Jamajská rovina, Mass. 


Můj milý pane: - 
Váš dopis z 24. února byl přijat. 


Přirozeně mě zajímá každý pokrok a jsem připraven uznat zásluhy těch, kterým, podle mého 
upřímného názoru, patří. Ale bylo mou zásadou nedělat žádná veřejná prohlášení pro komerční 
použití, a to ani mých nejlepších přátel. Pokud však máte nějaké obrazovky, o kterých si myslíte, že 
jsou lepší než ty staré, laskavě mi jeden pošlete a já za něj zaplatím jako každý jiný váš zákazník. 
Pouze za takové podmínky bych mohl jednu přijmout. 


Budu Vám velmi zavázán za veškerou pozornost, kterou této záležitosti budete věnovat. 
Váš velmi upřímně, 


Nové nefosforescenční krystaly, pozitivně lepší než wolframan vápenatý 
Spring Park Laboratory, 
Výrobci 
vědecké a elektrické přístroje, 
Rentgenové oblečení 
Čisté chemikálie. Krystaly wolframanu vápenatého všech velikostí. 
Fluoroskopy, fluorescenční obrazovky, fotografické obrazovky, Crookesovy trubice, 
Držák X-Ray Fotografické desky pro deskový nebo bromidový papír. 
38 SPRING PARK AVENUE, 
TB Kinraide , Treas. a manažer. 
Jamajská rovina, 15. března - 1897 


pan Nikola Tesla 
46 Houston St. 


Boston Mass. 
Vážený pane: 


Dnes vám předkládáme jeden z našich nefosforescenčních fluoroskopů, o kterých si myslíme, že po 
vyzkoušení shledáte mnohem lepší než obecně používané krystaly wolframanu vápenatého, protože 
neexistuje žádná fosforescence, která by zakryla nebo ztlumila obrázky a definice objektu je mnohem 
jasnější. a ostré. 


Oceňujeme váš postoj, když říkáte, že nikdy neučiníte žádná veřejná prohlášení pro komerční použití, 
a to ani pro vaše nejlepší přátele. Neočekávali jsme a nežádali jsme vás o nic podobného a obáváme 
se, ale špatně se vyjadřujeme, pokud byla naše komunikace otevřena této interpretaci. 


Zasíláme vám však fluoroskop, který můžete předložit k testování a porovnání s ostatními. Rádi 
bychom vám dali jako důkaz našeho uznání za původní práci, kterou jste odvedli: ale pokud trváte na 
tom, že za ni zaplatíte, udělejte to až poté, co zjistíte, že je to něco, co chcete. 


Opravdu tvoje, 
Laboratoř Spring Park 
Pane TB Kinraide 

K 


New York, 21. března 1897 
446 8 48 E. Houston Str. 
Spring Park Laboratory, 
438 Park Avenue, 
Jamajská rovina, Mass. 


Pánové: - 


Vaše přízeň z 15. března byla přijata. Vaše Rentgenová obrazovka se ke mně také dostala a shledal 
jsem ji uspokojivou. Nerad komentuji její přednosti ve srovnání s ostatními a chci pouze říci, že si ji 
ponechám. Prosím, pošlete mi účet co nejdříve. 


Při zkoumání obrazovky jsem si všiml, že jste využili některé návrhy. Neříkám to v žádném kritickém 
duchu, naopak jsem rád, že jste tak učinili a vítáte jakoukoli výhodu, která vám z toho může 
plynout. 


Pokud byste měli nějaký nový fosforeskující materiál, přál bych si, abyste mi nějaký poslal na 
zkoušku. 


věř, že jsem, 
Váš velmi upřímně, 


New York, 6. června 1897. 

446 8 48 E. Houston Str. 
Spring Park Laboratory, 
Jamajská rovina, Mass. 


Pánové: - 
Do této chvíle jsem neobdržel žádný účet za fluoroskop, který mi byl před časem zaslán. Vzhledem 
k tomu, že si jej nemohu ponechat, pokud mi nedovolíte za něj zaplatit, jako by to udělal kterýkoli 


jiný zákazník, chtěl bych vás požádat, abyste mi účet poslali s co nejmenším zpožděním. 


S jeho výkonem jsem spokojený a i když jsou v současnosti na trhu lepší obrazovky, stále ho 
používám. 


Váš velmi upřímně, 


Nové nefosforescenční krystaly, pozitivně lepší než wolframan vápenatý 
Spring Park Laboratory, 
Výrobci 
vědecké a elektrické přístroje, 
Rentgenové oblečení 
Čisté chemikálie. Krystaly wolframanu vápenatého všech velikostí. 
Fluoroskopy, fluorescenční obrazovky, fotografické obrazovky, Crookesovy trubice, 
Držák X-Ray Fotografické desky pro deskový nebo bromidový papír. 
38 SPRING PARK AVENUE, 
TB Kinraide , Treas. a manažer. 
Jamajská rovina, 7. června 1897 


pan N. Tesla 
46 Houston St. 
New York, NY 


Vážený pane 


Přiložený účet pro fluoroskop podle vašeho požadavku. Vydáváme nový fluoroskop s odnímatelným 
stínítkem z nové a vylepšené soli, namontovaný v mahagonu, a čekáme, až dokončí svůj záměr, 
abychom vám jeden poslali a umožnili vám vybrat si, který si chcete nechat, než vám bude účtovat. 
Lze však výměnu provést kdykoli? 


Opravdu tvoje, 
Laboratoř Spring Park 
K 


New York, 6. listopadu 1897. 
446 8 48 E. Houston Str. 


KOHO SE TO MŮŽE TÝkat: 


Tímto potvrzuji, že pan B. Hiergesell byl v mém zaměstnání šest let. Zjistil jsem, že je to poctivý a 
pilný dělník. 


New York, 26. září 1898. 
+446 8 48 E. Houston Str. 


pane EL Ovingtone, 
29 Cortlandt Str., 
New York City. 
Vážený pane: - 


Už jsem přednesl tři přednášky o vysokopotenciálních vysokofrekvenčních proudech, protože to je 
počet všech dobrých věcí. 


Jelikož o pitvě nic nevím, nemohu poskytnout potřebné informace. 


Váš velmi upřímně, 


4 Newcastle Court, 
Boston, Mass. 


pan Nikola Tesla, 
New York City. 


Vážený pane: - 


Pisatel by ocenil kopii vašeho oběžníku, jehož přední strana je reprodukována ve faksimile v 
Electrical World and Engineer z 6. února 1904. 


Spisovatel s potěšením vzpomíná, jak jste se před několika lety setkal ve vaší staré laboratoři na 46 
East Houstan [ sic] Street. 


S pozdravem, 
Earle L. Ovington 


Nadiktováno. 


VÝROBNÍ SPOLEČNOST OVINGTON 
METROPOLITNÍ BUDOVA, 1 MADISON AVENUE 
NEW YORK CITY 


Ovington : 
ELEKTROTERAPEUTICKÝ PŘÍSTROJ 


TELEFONNÍ PŘIPOJENÍ 


12. dubna 1906. 

pan Nikola Tesla, Waldorf Astoria, 
New York. 

CELÉ TESLE 

Vážený pane:- 


Spisovatel se dozvěděl, že uvažujete o uvedení na trh brzy vysokofrekvenčního přístroje pro 
rentgenové a terapeutické účely. Vyrábíme specialitu vysokofrekvenčních strojů a napište nám, 
abyste se zeptali, zda byste byli otevření návrhu, kdy by naše společnost měla provést prodej, nebo 
možná prodej a výrobu vašeho stroje. Spisovatel měl to potěšení se s vámi setkat před několika lety 
ve vaší laboratoři, č. 46 East Houston Street, a rád by měl to potěšení obnovit známost. Pokud jste v 
sousedství Metropolitan Building, rád vás kdykoli uvidím, nebo pokud si se mnou domluvíte 
schůzku, rád vás zavolám. 


Váš velmi upřímně, 
VÝROBNÍ SPOLEČNOST OVINGTON. 


ELO-N. 
Earle L. Ovington , prezident 


Kopírovat. 


TESL AL AB OR ATORY, 
Wardenclyffe , Long Island, NY 
23. dubna 1906. 


Ovington Manufacturing Co., 
1 Madison Ave., New York City, NY 


Pánové: - 


Váš dopis ze dne 12. dubna *“"*5ovsný panu Nikolovi Teslovi byl řádně přijat, ale nemohl odpovědět, 
protože byl od určité doby sužován silným nachlazením. 


Pověřuje mě, abych vám napsal, že by měl velký zájem od vás získat konkrétní návrhy. Nebudete 
tak laskav a pošlete mu na výše uvedenou adresu také kopie vašeho katalogu ilustrující výrobky, 


které vyrábíte, a kopie vašich patentových specifikací, které totéž pokrývají ? 


Váš velmi upřímně, 


130 W84St 
New York 25. března 1910. 


pan Nikola Tesla, 

Waldorf Astoria, 

NY 

Vážený pane: - 

Jedu do Bostonu, kde vybavuji malou laboratoř, abych mohl provádět nějakou výzkumnou práci. 
Když za pár dní odjíždím, píšu a ptám se, jestli si se mnou nedomluvíte schůzku, abychom probrali 
určitou záležitost, než odejdu. Několikrát jsem ti volal, ale ty jsi byl mimo. 

Možná jste už slyšeli o mých přednáškách o vysokých frekvencích na různých elektrických show. 


Těším se na setkání s velkým potěšením, jsem, 


Opravdu tvoje, 
Earle L. Ovington 


165 Broadway, New York, 
25. března 1910. 


Earle L. Ovington , Esg., 

130 W.84th"", 

New York, NY 

Vážený pane: 

Vodpovědi na vaši přízeň z 25. března, kterou jsem P““č obdržel, bych rád řekl, že vás rád uvidím, 
když vám to bude vyhovovat, pokud zavoláte do této kanceláře. Vaše telefonní zprávy mi byly 


předány, ale z nedostatku času jsem vám nemohl zavolat. 


Váš velmi upřímně, 


FREDERICK F. STRONG, MD, 
ELEKTROTERAPEUTIKA, 
A PATOLOGICKÁ VYŠETŘENÍ. 
BOSTON, MAS. 


176 Huntington Ave. 27. září 1898. 


Pan Nikola Tesla, - 
New York City. 


Můj milý pane,- 


Věřím, že mi prominete svobodu, kterou vám dávám písemně, ale velmi se těším na váš názor na 
určité záležitosti. Poslední tři roky jsem se zabýval klinickou studií Teslových vysokofrekvenčních 
proudů v jejich aplikaci při léčbě nemocí. Apostoli a D'Arsonval vykonali v této linii určitou práci s 
velmi pozoruhodnými výsledky, zejména při revmatických stavech. Jejich proud byl odvozen od 
Teslovy cívky buzené výbojem statického stroje s vhodnými kondenzátory. Použili proud schopný 
dát ve vzduchu jiskru o velikosti 1 až 2 cm. Mé výzkumy se lišily v tom, že jsem použil zařízení 
vlastní konstrukce, sestávající z velkého transformátoru, olejového kondenzátoru a Teslovy cívky, 
přičemž jiskřiště je otočná kovová deska posetá křídly, která se pohybuje kolem nehybné koule. 
Používám 104V žhavící proud a získám jiskru dlouhou asi 6 palců z mé Tesla cívky. 


Nedávno jsem viděl stroj nové postavy a vyrobil jsem si jeden podobný. Je to nejlepší „rentgenový 
přístroj“, jaký jsem kdy řekl, a jsem zvědavý, zda bude mít podobný terapeutický účinek jako 
přístroj, který používám. Na přístroj byl zažádán patent a rád bych znal váš názor, zda je na něm 
něco patentovatelného. Skládá se z malé jiskrové cívky navinuté jednou nebo dvěma librami drátu 
č. 20: má dvě části: krajní konce částí jsou připojeny přímo na 110 V stejnosměrný žárovkový proud, 
zatímco dva vnitřní konce částí jsou připojený k přerušovacímu zařízení sestávajícímu z 
excentrického železného kotouče, který se otáčí magnetismem jádra cívky. Tento kotouč nese dva 
čepy, které přicházejí do kontaktu s krátkou tyčí, která je v klidu držena v kontaktu se sloupkem 
opatřeným platinovou koncovkou. Tento kontakt se přeruší pokaždé, když čep narazí na konec 
tyče. Konce cívky jsou připojeny, jeden k pružinové tyči a jeden ke sloupku. Proud se přeruší tak, že 
se železný kotouč rychle otáčí na principu jednoduchého motoru. Kolem zlomu je připojen slídový 
kondenzátor, který absorbuje proud generovaný samoindukcí cívky. Tento kondenzátor je opatřen 
vybíjecím obvodem sestávajícím z Teslova primáru tvořeného 5 vrstvami měděné fólie o šířce 1 
palec: cívka má průměr 1 stopa. V okruhu sestávajícím ze dvou měděných desek v krátké 
vzdálenosti od sebe je zahrnuto jiskřiště. 


Sekundár Tesla se skládá z disku o průměru 1 stopa a tloušťce čtvrt palce a je vytvořen z libry 36 ran 
a zalitých v parafínu. Cívka jiskry čerpá půl ampéru a cívka Tesla dává jiskry dlouhé šest palců. Pro 
mě byla tato myšlenka zcela nová a byl bych rád, kdybych věděl, zda je patentovatelný. Proud v 
Teslově cívce je jednosměrný a jiskry jsou synchronní s přerušeními obvodu zapalovací cívky. Proud 
je neškodný: z kladného pólu lze bez zranění vytáhnout šestipalcové jiskry, zatímco ze záporného 
pólu lze vytáhnout sotva nějakou jiskru. Výrobci tvrdí, že dává oscilující vysokofrekvenční proud, ale 
zdá se mi, že frekvence je stejná jako počet přerušení v obvodu zapalovací cívky. Podání ruky před 
Crookesovu trubici vybuzenou strojem dává posloupnost snímků, jako je tomu u běžného 


Rhumkorffa , a to mi naznačuje, že frekvence je nízká. Můžete mi laskavě sdělit svůj názor na 
následující body. 


Jaké máte zkušenosti s léčebnou silou vysokofrekvenčních proudů? 
Jaké jsou požadavky na takový proud, aby měl lékařskou hodnotu? 


Poskytoval by výše popsaný přístroj terapeutické výsledky podobné těm, které poskytuje střídavý 
přístroj, jako je ten, který jsem popsal jako používaný pro lékařské účely? 


Pokud přístroj právě popsal skutečný vysokofrekvenční coll , nebo mám pravdu, když 
předpokládám, že frekvence je nízká? (napětí proudu použitého k nabíjení kondenzátoru je pouze 
3000) 


Pokud si najdete čas na zodpovězení těchto otázek, prokážete mi velkou laskavost a velmi mi 
pomůžete v mých výzkumech. Věřím, že někdy v budoucnu budu mít tu čest se s vámi osobně 
setkat. Zůstávám s důvěrou, že mi prominete mou svobodu žádat o informace, a s důvěrou, že se 
mi brzy ozvete. 


velmi s úctou, 
Frederick F. Strong 
4176 Huntington Ave Boston 


New York, 4. října !?*, 
446 a 48 E. Houston Str. 


Pan Frederick F. Strong, MD, 
176 Huntington Ave., Boston, Mass. 


Vážený pane: - 
Vaše přízeň z 27. září bY? řádně přijata a obsah byl zaznamenán. 


V uspořádání zobrazeném na vaší skice nevidím žádný patentovatelný prvek. K nabíjení 
kondenzátoru a pozdějšího vybíjení přes primár indukční cívky je k dispozici samoindukční cívka, 
což je schéma, které je nyní dobře známé. Co se týče mechanických detailů přestávky, ty rovněž 
nejsou nové. 


Cívka by se velmi zlepšila odstraněním jiskřiště, ve kterém se nutně spotřebovává určité množství 
energie. 


Nemohu vám poskytnout žádnou představu o frekvenci, protože neznám kapacitu kondenzátoru a 
Samoindukci primární cívky, přes kterou se vybíjí. Může to být řekněme dvacet až dvě nebo tři sta 
tisíc za sekundu. To, co tam vidíte, když pohybujete rukou ve světle elektronky, jsou základní 
přerušení přestávky, ale každé z nich může opět sestávat z velkého množství superponovaných a 
rychlých vibrací. Je však evidentní, že jelikož je v dráze kondenzátorového proudu jiskřiště, tyto 
vibrace velmi rychle zanikají a jejich účinek je velmi malý. 


Ačkoli jsem hodně experimentoval s vysokofrekvenčními proudy, mohl jsem vám říci jen málo o 
jejich účinku na tělo z hlediska lékaře. V příspěvku, který jsem zaslal na nedávné setkání 
Elektroterapeutické společnosti, jsem se tímto tématem zabýval a v tom, co jsem řekl, můžete najít 
jednu nebo dvě zajímavosti. 


Proudy získané ze stroje, který máte, jsou velmi náhlé a měl bych říci, že by byly méně vhodné pro 
určitá elektroterapeutická použití než stroj poskytující sinusové proudy; alespoň se obecně má za 
to, že posledně jmenované proudy jsou preferovány pro lékařské účely. Nevím přesně, jak tato 
myšlenka vznikla, ale domnívám se, že je velmi pravděpodobné, že vyplynulo z již dříve 
provedeného pozorování, že tělem pacienta může projít větší množství energie, když se proudy 
harmonicky mění, než když se proudy mění. jsou náhlé. 


V souvislosti s tímto tématem vás může zajímat, že právě uvádím nástroje značně vylepšené 
konstrukce, které se vší pravděpodobností naplní tolik potřebná přání. Doufám, že se vám brzy 
podaří takový nástroj obstarat, budete-li si to přát, a nepochybuji, že budete s jeho výkonem 
spokojeni. 


Váš velmi upřímně, 


22. července 1901 
Pondělní ráno 
pane Gildere, 
Editor Century Magazine, - 
New York City. 


Můj milý pane Gildere, 


Pan Thomas B. Kinraide z Jamaica Plain v průběhu rozsáhlých experimentů zajistil několik velmi 
pozoruhodných a cenných fotografických desek obsahujících záznamy elektrických výbojů. Jsou 
zcela odlišné od všech dosud zajišťovaných desek. Ukazují několik věcí, které žádné jiné fotografie 
elektřiny nikdy neukázaly. Prof. Cross z Massachusettského technologického institutu vás rád ujistí 
o jejich vědecké hodnotě, pokud si s ním budete chtít na toto téma dopisovat. 


Mohu dodat, že Institut nedávno přijal od pana Kinraideho sadu asi 50 talířů. 


Myslel jsem, že byste mohli chtít reprodukovat některé z těchto desek — pan Kinraide je nazývá 
„elektrografy“ — ve „Století“. Pan Kinraide vybral malý počet a laskavě mi dovolil napsat popisný 
text vysvětlující jejich význam a podmínky, za kterých byly různé typy zajištěny. 


Myslím, že by vás mohlo zajímat navštívit laboratoř pana Kinraidea a sami se přesvědčit, co udělal v 
této a dalších liniích elektrického vyšetřování. Pokud byste o to stáli, pan Kinraide vás rád přivítá na 
setkání s prof. Crossem. 


Pak byste se mohli ujistit o vědecké hodnotě těchto elektrografů a posoudit, zda by článek o nich 


byl pro „Století“ žádoucí či nikoli. 


Když budete důvěřovat, bude příjemné prozkoumat práci pana Kinraidea, 
Jsem, 

opravdu váš, (slečno) Anabel Parker 76 Munroe St. Roxbury, Mass. Mr. Adresa 
společnosti Kinraide je Thomas B. Kinraide , Esg. 

Spring Park Ave. Jamaica Plain, 

Hmotnost. 


Roxbury, Mass. 
25. července 1901 
pane RU Johnsone, 
New York City. 


Můj milý pane Johnsone: -- 
Vaše laskavá odpověď do 24. července je na dosah ruky. 


Zmiňujete článek o díle pana Tesly otištěný v The Century Magazine z června 1890. Myslím, že se 
musíte odkázat na článek, který vyšel v čísle z června 1900. To je na úplně jiných řádcích než náčrt 
díla pana Kinraidea . které jsem napsal. 


Jakmile budu moci komunikovat s panem Kinraidem , který je právě mimo město, předám mu 
fotografie spolu s popisným textem. 


Mezitím, jak pan Kinraide , tak já bychom byli rádi, kdyby jste komunikovali s prof. Crossem, 
kterého nepochybně znáte podle pověsti. 


Opravdu tvoje, 
Anabel Parker 
76 Munroe St. 
Roxbury, Mass. 


The Boston Post 
Boston, Mass. 3. září 1901 


pane RU Johnsone, 
The Century Magazine, 
New York City 


Můj milý pane Johnsone: -- 


Přesvědčil jsem pana Kinraide , aby přenesl do New Yorku elektrické fotografie, o kterých si možná 
pamatujete, že jsem vám před časem napsal. Jsem si jistý, že budete mít alespoň velký zájem je 
vidět. 

Pan Kinraide vás zavolá pravděpodobně ve čtvrtek tohoto týdne. 

Opravdu tvoje, 

Anabel Parker 


76 Munroe St. 
Roxbury, Mass. 


Hotel Imperial 
Absolutely Fire-ProofBROADWAY 8. 32 V? STREET 
NEW YORK-ROBERT STAFFORD- 


Můj milý pane Johnsone, 


Dnes ráno je mi docela špatně, je pro mě nemožné opustit svůj pokoj a přijít k vám. Budu s vámi 
komunikovat, jakmile to bude možné. 


Včerejší tísnivé vedro bylo na mě moc. 
S mnoha lítostí [sic] jsem, 


5. září— 1901 S pozdravem 
TB Kinraide 


Hotel Imperial 
Absolutely Fire-ProofBROADWAY 8. 32 V? STREET 
NEW YORK-ROBERT STAFFORD- 


Vážený pane Johnsone, 
Jsem tak nemocný, že mi přijde nerozumné tu déle zůstávat. Dnes večer se vracím domů na lodi. 
Postaráte se laskavě o fotografie, vložíte je do krabice lícem dolů; dokud s vámi nebudu 


komunikovat. 


S pozdravem, 
TB Kinraide 


Jamajská pláň 
16. září 1901 


Pan RU Johnson 
Vážený pane Johnsone, 


Myslím, že pro váš zájem [sic] o mé zotavení z nemoci, kterou jsem měl v NY, 
cítím, že to mohu zkusit znovu — samozřejmě — abych byl na sebe opatrnější. 


Našel jsem stejné vydání díla lorda Armstronga v naší knihovně a pozorně jsem si ho přečetl. 


Neobsahuje žádný odkaz na objevy, které jsem učinil, a v žádném případě není v rozporu s článkem. 
Až se rozhodneme, co se s tím dá udělat, budu více než rád, že uznám lordu Armstrongovi patřičné 
uznání za to, co v článku vhodným způsobem provedl. 


Cítím se velmi zavázán panu Tesslovi [ sic] za to, že mě upozornil na dílo, za které bych se musel 
omluvit, že jsem o něm nevěděl. Jsem vám také zavázán za potěšení ze setkání s tak váženým 
mužem — panem Tesslou . 


Očekávám, že budu v New Yorku zhruba v polovině tohoto týdne a doufám, že budu schopen 
dospět k uspokojivému rozhodnutí jak ohledně článku, tak i fotografií. 


Súctou 
TB Kinraide 


TELEGRAFICKÁ SPOLEČNOST WESTERN UNION 
OBDRŽENA V BUDOVA WESTERN UNION, 195 BROADWAY, NY 17. září 1901 
Datum: Willimantic Conn 17Komu: pan RU JohnsonCentury Co. Union Sguare NY 


Zítra ráno bude v New Yorku, zavolá T B Kinraide 


15. března 1902 
Vážený pane Johnsone 


Váš velmi příjemný dopis z 11. mi byl předán sem. Předal jsem to slečně Parkerové, o které jsem si 
jistý, že si to přečte a udělá změny, které navrhujete. Jediný důvod, proč jsem článek nenapsal sám, 
byl ten, jak říkáte, že moje technické vyjadřovací metody by nikdy nemohly být v takovém článku 
použity. Volím proto raději laika. 


Ujišťuji tě, že jsem velmi upřímně tvůj, 
TB Kinraide 


THE BOSTON POST 
Boston, Mass. 21. března 1902 


Pane RU Johnsone 
The Century Magazine 


Můj milý pane Johnsone, 


Pan Kinraide mi poslal rukopis vašeho článku týkající se jeho experimentů. Udělal jsem navrhované 
změny a doufám, že kopie v současné podobě bude k dispozici. Není námitek proti tomu, abyste 
vynechali první dva a poslední odstavce, pokud si to přejete udělat z důvodu prostorových úvah. 
Odstavec na straně 10 začínající „Prozkoumejte na chvíli“ by také mohl být odstraněn, aniž by byl 
vážně narušen účel článku. Jak pan Kinraide , tak já bychom měli být upřímně rádi, kdyby bylo 
možné článek použít v plném rozsahu. Byl připraven s velkou pečlivostí a vážnou touhou, aby byl 
zároveň „populární“ a vědecky přesný. Cítím, že jsem panu Kinraidovi hluboce zavázán za jeho 
neúnavnou trpělivost a laskavost a, stejně jako v jeho vlastním zájmu, bych měl být rád, že mu byl 
poskytnut dobrý prostor a make-up. 


Rád bych viděl důkazy líčení, pokud by to bylo v souladu s vaším zvykem, abyste mi to dovolili. 


Stejným e-mailem posílám panu Kinraidemu , který je nyní v Savannah v Georgii, změny podtržení. 
Požádám ho, aby vám napsal nebo poslal telegram, že splňují jeho souhlas. 


Pokud byste při druhém čtení považovali za žádoucí další změny, pokusím se je provést. Oceňuji, že 
jste se této záležitosti ujal, aniž byste se seznámil s experimentální prací. Jste v nejlepší možné 
pozici, abyste mohli posoudit, zda je či není dostatečně jasná, aby ji běžný čtenář pochopil. 


Děkuji vám za vaši laskavou zdvořilost, jsem opravdu váš, 


Anabel Parker 
The Boston Post Boston 


TELEGRAFICKÁ SPOLEČNOST WESTERN UNION 
OBDRŽENA V BUDOVA WESTERN UNION, 195 BROADWAY, NY 25. března 1902 
Datum: CharlestonKomu: pan RU JohnsonCentury Pub. Co. New York 


Změny v článku jsou v pořádku, v pondělí bude doma TB Kinraide 


THE BOSTON POST 
Boston, Mass. 25. března 1902 


Pane RU Johnsone 
The Century Magazine 


Můj milý pane Johnsone, 
Nemohu vám říci, zda pan Kinraide , když se mnou hovořil o fotografiích zvukových vln, odkazoval 


na dílo prof. S- -- (?), kterého zmiňujete, nebo to nějakého jiného vyšetřovatele. Zmínil 
jméno, ale teď si na něj nemůžu vzpomenout. 


Napsal jsem mu žádost, aby s vámi v této věci komunikoval. Jeho nepřítomnost na jihu činí toto 
zpoždění nevyhnutelným. 


S pozdravem 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. 10. dubna 1902 


Pane RU Johnsone 
The Century Magazine 


Můj milý pane Johnsone, 

Musím vám poděkovat za důkazy článku Kinraide , který tímto vracím opravený. 

Pan Kinraide právě přišel. Je spokojen s článkem tak, jak je, a nemá žádné změny, které by si 
vyžádal. Pokud by to bylo docela přijatelné, upřímně řečeno, rád by viděl důkazy polotónových 


řezů, až budou hotové. 


S pozdravem, 
Anabel Parker 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. 28. dubna 1902 


Pane RU Johnsone 
New York City, 


Můj milý pane Johnsone, 

Pan Kinraide mi dává pokyn, abych řekl, že řádek pod talířem 1 by měl mít nadpis A nodos . 
Zpoždění při vrácení důkazu vám je způsobeno nepřítomností pana Kinraideho doma a během této 
doby nebyla jeho pošta otevřena. 


Pan Kinraide mě žádá, abych řekl, že lituje zpoždění. 


S pozdravem, 
Anabel Parker 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. 14. července 1902 


Pane RU Johnsone 
časopis století, 


Můj milý pane Johnsone, 


Nejsem si jistý, zda byla otázka platby za můj článek publikovaný v červencovém čísle časopisu 
Century zmíněna, když vás pan 


Kinraide viděl v New Yorku. Mezi panem Kinraidem a mnou jsme se však dohodli, že platba za 
všechny předložené záležitosti bude zaplacena mně. Píšu to, abych předešel jakékoli otázce, která 
by mohla v této souvislosti vyvstat, i když možná je to zbytečné, protože si nepochybně 
pamatujete, že jsem to byl já, kdo zaslal článek. 


Děkuji za vaši laskavou zdvořilost v průběhu korespondence, jsem, 


Opravdu vaše, 
Anabel Parker 


Anabel Parker 


KANCELÁŘSKÁ PRAXE VÝHRADNĚ KANCELÁŘ A BYDLENÍ, 176 HUNTINGTON AVE. 
VYSOKOFREKVENČNÍ PROUDY PŘI OBECNÉM NEMOCI [Nemocný] 14 až 16:00 
ULTRAFIALOVÉ PAPRSKY PŘI KOŽNÍCH ONEMOCNĚNÍCH TELEFON, ZADNÍ BAY 21791 


FREDERICK F. STRONG, MUDr 
SPECIALISTA NA ELEKTROTERAPEUTIKU 
BOSTON, MAS. 


14. března 1904. 
Nikola Tesla, 
elektro odborník, 
New York City. 


Vážený pane: - 

Před několika lety, když jsem vedl kliniku v Boston Dispensary, věnovanou výhradně 
terapeutickému využití Teslových proudů, jsem vám napsal o informace týkající se určitých 
technických detailů v souvislosti s mou prací. Velmi laskavě jste odpověděl osobním dopisem, ve 
kterém jste plně vysvětlil body, o kterých jsem vám napsal, a vyjádřil ochotu se se mnou setkat, 
kdykoli budu v New Yorku. 

Posledních deset let experimentuji a aplikuji vysokofrekvenční proudy a vymyslel jsem a zdokonalil 
řadu nástrojů pro jejich použití v lékařské práci. V této souvislosti jsem byl pozván na přednášku 
před New York Society of Physical Therapeutics, příští pátek večer, 18. března . Výrobci mého 
přístroje mi jeden posílají k použití a já se pokusím experimentálně demonstrovat fenomény 
vysokofrekvenčních proudů a způsoby jejich použití při léčbě onemocnění. 

Dlouho jsem toužil setkat se s vámi osobně a vidět něco z vaší práce, a pokud se budete cítit 
ochotni mě přijmout a přiložíte svou adresu a čas, který by vám nejvíce vyhovoval, zavolám vám 
někdy na pátek, "*. Pokud mě nemůžete vidět v pátek a mohli byste tak učinit v sobotu, rád zůstanu 
přes další den, abych mohl využít příležitosti, po které jsem dlouho toužil a na kterou jsem se s 
netrpělivým očekáváním těšil. 

Věřím, že budete mít chuť vyhovět mé žádosti, jsem, 

velmi s úctou, 

Frederick F. Strong 


Nadiktováno. 


West Rindge, NH, 17. července 1906. 


Nicola Tesla, 
Waldorf Astoria, 
New York City. 


Vážený pane: - 


Dokončuji rukopis pro pojednání o terapeutickém využití vysokofrekvenčních proudů, které má být 
publikováno společností Rebman během následujícího podzimu. 

Jako průkopník a původce této úžasné formy elektrické síly vás přirozeně žádám o pomoc. Byl bych 
rád, kdybyste mi poslali odkaz na vaše různé publikace na toto téma a pokud možno i přetisky, 
které máte po ruce. Původní návrh na možnou důležitost vysokofrekvenčních proudů jako 
terapeutického prostředku pochází, věřím, od vás samotných, ačkoliv literatura na toto téma 
uznává D'Arsonvala jako průkopníka vysokofrekvenční terapie. Byl bych rád, kdybyste mě k tématu 
odkázal na některá publikovaná tvrzení, která mohu citovat ve své knize, abych vyhověl tvrzení, 
které jsem vždy v této souvislosti uplatňoval jako prioritu vaší práce. Byl bych také rád, kdybyste mi 
poslali jednu ze svých fotografií, abych ji mohl zakomponovat do knihy. 

Moje práce se posledních deset let věnuje aplikaci a studiu Teslových proudů pro terapeutické 
účely, na rozdíl od těch D' Arsonvalových a Oudinových, které používají evropské autority. Věřím, 
že vaše proudy mají větší rozsah terapeutické hodnoty a mají pro dnešní lékařskou profesi mnohem 
větší význam než jakákoli jiná forma vysokofrekvenčních proudů nebo jakýkoli jiný projev elektřiny, 
který se používá. Abychom tento bod důkladně prokázali ke spokojenosti profese, je nutné mít vaši 
spolupráci. Samozřejmě, že za jakoukoli pomoc, kterou mi poskytnete, bude patřičné uznání. 
Předem vám děkuji a věřím, že budu zvýhodněn brzkou odpovědí, zůstávám 


Velmi srdečně vaše, 
FF Strong, MD 
FFS / ED 


23. července 1906 
Dr. FF Strong, 
West Rindge, NH 
Můj drahý Dr. Strong: - 


Beru na vědomí vaši žádost ze dne 18. července * rád bych vám v této záležitosti pomohl, pokud to 
bude v mých silách. Nejprve vás upozorním na takové publikace, které jsem vydal v souvislosti s 
vysokou frekvencí. Bohužel nemám žádné kopie těchto dokumentů, ale možná se mi podaří jeden 
nebo dva později najít a poslat vám je. 


V London Electrician z 12. září 1890 je dopis týkající se vysokofrekvenčního střídavého stroje, který 
jsem sestrojil, což je, jak věřím, první vysokofrekvenční stroj a první zmínka o vysokofrekvenční 
práci. 


Elektrotechnik (New York) 11. března 1891, Electrical World, 4. března 1891, obsahuje články pod 
nadpisy „Poznámky o střídavých proudech při velmi vysoké frekvenci“. 


Jako odkaz na střídavé proudy o vysoké frekvenci, Electrical Engineer z 1. dubna '**!a London 
Electrical Review, 17. dubna 1891, také odkaz na stejnou recenzi, 3. dubna 1891. 


Existuje „Diskuse o jevech vysokofrekvenčních proudů“, elektrotechnik, 22. dubna 1891. 
Experimenty o elektrickém výboji ve vakuových trubkách, elektrotechnik, 24. června 1891, London 


Electrical Review, 10. července 1891. 


Fyziologické účinky Alt. Vysokofrekvenční proudy, El. Svět, 4. března 1891; Elec. Inženýr, 11. března 
1891; Londýn Elec. Review, 21. března 1891 a London Electrician, 19. srpna 1891. 


Poznámky k Alt. Proudy různé frekvence, London Electrician, 20. března 1891. 
Jevy střídavých proudů velmi vysoké frekvence, el. Svět, 4. dubna 1891, také Elektrický svět z 25. 


dubna 1891. 


Indukce vysokofrekvenčními výboji, el. Svět, 20. února 1892, Elec. Inženýr, 17. 2. 1892, Londýnský 
elektrotechnik, 4. 3. 1892 Londýn Elek. Recenze, 18. března 1892. 


Další experimenty s kondenzátorem, Spark and Air Jet, Elec. World, 27. února 1892, London 
Electrical Review, 25. března 1892. 


Dynamická indukce při vysokých potenciálech a frekvencích, Electrical World, 2. dubna 1892, 
Electrical Review, Londýn, 15. dubna 1892. 


High Freguency Electrical Induction, Paper read before Society of Arts, Boston, Technology 
Ouarterly, Vol. 6, č. 1, 1893. 
Kuriózní efekty Hertzových vln, Elec. Inženýr, 4. července 1894. 


On Hertzian Waves in Laboratories and Electro-Pling Works, London Electrician, 13. července 1894. 


Poznámky k účinkům vysokofrekvenčních proudů procházejících tělem, el. Inženýr , říjen 10, 1894. 


Dielektrická pevnost olejů ve střídavých potenciálech, EI. Inženýr, 12. 2. 1896, Elek. Svět také, 
stejné datum. 


Elektřina při vysokém tlaku. Přednáška před New York Electrical Society, 29. března 1899. 
Publikováno ve formě brožury a myslím, že vám mohu poslat kopii této brožury. 


Přístroj pro získávání vysokých frekvencí a tlaků, Electrical World, 14. října 1899, Elektrikář, 3. 
listopadu 1899. 


Je samozřejmě nemožné, bez srovnání dat prvních experimentů vyřešit otázku priority, žádné 
takové srovnání nebylo provedeno, ale v brožuře „Elektřina za vysokých tlaků“ najdete odkaz na 
některé experimenty prof. Rowlanda z John Hopkins University, které skutečně zahrnují princip 
vysokofrekvenční indukce z jedné sady závitů do druhé, od nich izolované. Joseph Henry před 
mnoha lety také vyvolal výboje z leydenské nádoby a kondenzátoru, proudy v sousedních 
obvodech, a Henry poukázal především na povahu výboje z leydenské nádoby. Domnívám se, že 
jsem byl první, kdo provedl studii cívek se vzduchovými jádry , tedy bez železa, pro výrobu 
Vysokofrekvenční indukce, kromě případů, kdy Henryho experimenty a Rowlandovy experimenty 
odkazovaly na stejnou myšlenku. Myslím, že jsem byl první, kdo použil proud vzduchu na 
kondenzátorovou jiskru, aby se zvýšila ostrost oscilací. Mimo tato fakta a bez řádného srovnání dat 
by nebylo možné učinit žádné jiné prohlášení. 


Pan Tesla byl nepochybně velmi brzy v práci a mohl být dřívější, ale myslím, že byl nepochybně 
předchozí, pokud jde o určité rysy díla. Domnívám se, že nejlepší by však bylo v práci, jakou 
připravujete, jednoduše odkázat na publikované články a popisy, které při nedostatku jiných údajů 
musí obstát. Ve skutečnosti bych byl velmi nerad, kdybych musel být postaven do pozice, kdy bych 
se k této věci mohl vyjádřit, a proto bych požádal, aby to, co jsem řekl výše, bylo považováno za 
vaši osobní asistenci a nebylo zveřejněno. Uvidíte, že v povaze věcí neexistuje žádné kritérium pro 
autoritativní prohlášení. 


Pokud to bude možné, zašlu foto co nejdříve. 


Váš velmi upřímně, 
Elihu Thomson. 


PS: Posílám vám kopii brožury „Elektřina při vysokém tlaku“. 


15. října 1954 


Tesla byl pro nás „Nick“, protože můj zesnulý otec měl příjemnou povinnost vypisovat šeky pro své 
milionářské příznivce, kteří vlastnili Okonite Wire and Cable a kteří zbohatli na bujných ziscích z 
prodeje telefonních práv na Manhattan Island společnosti NY Telephone. Co. za nějakých 17 000 
000 $. Jednalo se o transakci osvobozenou od daně a tato částka byla v té době poměrně vysoká. 
Půjčili peníze Marconimu prostřednictvím své britské skupiny a částečně financovali Fessenden, de 
Forest a mnoho dalších méně známých ve světě vědy. Tesla byl jejich „vynálezce problému“. 


Nebyli sami ve svých potížích s ním, protože JP Morgan, starší, měl vždy Nicka jako svého mazlíčka. 
Krátce jsem pracoval pro Morgana na jeho honosné parní jachtě Corsair jako instalační inženýr a 
pro senátora Nelsona W. Aldricha, na jehož ceněné parní jachtě Alvina jsem se plavil jako zkušební 
inženýr po celém světě. Oba muži měli vliv. Dokonce ani John Hays Hammond, starší, který půjčil 
Teslovi hotovost na svého robota, nedokázal pochopit tohoto podivného génia. 


Edison se snažil svým způsobem blafovat a spřátelit se s Teslou, ale jeho poznámky byly extrémně 
citlivým Teslou vykládány jako urážka. Se svými typickými evropsko -slovanskými představami o 
gentlemanském chování byl zvláštní postavou v drsném oboru průkopnického bezdrátového 
připojení a elektřiny. Většina vědců, které potkal, byli dobří kolegové. Někteří byli z řady plácajících 
se do zad jako Edison, Fessenden, Marconi , de Forest, Fleming, Preece , Lodge, Slaby , Zenneck a 
Seelig . Skupina starých newyorských jachtařských klubů v čele s Morganem, Gatesem, 
Rockefellerem, Lieterem , Davisonem, Carpenterem, Bennettem a mnoha dalšími, které můj otec 
tak dobře znal, byli všichni stejného řádu, možná trochu zdrženlivější v tom, že byli přátelští. 


Znal jsem tyto muže a odpověděl jsem na jejich dobromyslnou přezdívku „John the Wireless Man“, 
což je název, který mě bez konce lechtal, protože jsem rád vytvářel jiskry a tvořil velkolepé ukázky 
vysoké frekvence. Nick, tichý, pilný, velmi slušný, v pase se sklánějící germánský (slovanský) 
Evropan , nezdálo se, že by tak docela zapadal do drsnější americké scény. Vypadal jako muž 
oddělený od sebe — jedinec se značnou rezervou. To ve spojení s jeho podivnou fobií z 
neschopnosti podat si ruku a povečeřet se zvláštními hygienickými zvyklostmi udělalo z Nicka 
poznamenaného muže. Mnozí ho považovali za obyčejného snoba. Jiní mu říkali „Oříšek“, zatímco 
jiní o něm hovořili jako o „Géniusovi“ a vždy se omlouvali za jeho činy a snažili se vysvětlit, že to lze 
od génia očekávat. 


Ti, kteří pro Nicka pracovali, byli málokdy vzati do jeho důvěry. Jeho náčrtky byly vždy po částech. 
Jeho záznamy nebyly nikdy úplné. Bál se pirátství. Byl pirátem a byla škoda, že muž, který odmítl 
Nobelovu cenu s odůvodněním, že byl objevitelem principů spíše než vynálezcem, měl být svými 
současníky tak pirátský, lhaný a diskreditovaný. Pozvedli jeho nápady a vesele pokračovali, jako by 
Teslovy vynálezy byly svobodným majetkem. 


Bledal jsem kolem s muži jako Earl Ovington , na jehož jednoplošník Blerliot jsem v roce 1910 
nainstaloval svůj původní systém pomocí první protiváhy. Zatímco se Earl vznesl ve výšce asi 1500 
stop nad Mineola-Hempstead, přenesli jsme první obousměrnou vysílačku z letadla na zem. . Stal se 
jedním z prvních pilotů letecké pošty. Ovington byl milionářský syn a blízký přítel Tesly. 


Earl předvedl velkolepé ohňostroje pomocí obrovské Teslovy cívky namontované na plošině nad 
Crows ve staré Madison Sguare Garden. Nechal mě vykročit na skleněnou plošinu a sejmout velké 
jiskry děsivé délky z hůlky, kterou jsem držel v ruce. Brzy jsem zjistil, že jsme měli každodenní 
matiné a večerní demonstraci po dobu trvání elektrické show, která přilákala obrovské davy lidí, 
kteří očekávali, že nás oba uvidí zabité elektrickým proudem. Earl se předváděl a miloval to. Byl 
jsem vyděšené dítě, i když jsem byl fascinován jiskrami, které jsem miloval. Tesla by stála stranou s 
otcovským pohledem na nás oba. Tesla pořádal večírky ve své laboratoři pro přátele milionáře. Nick 
miloval ztlumení světel a rozmístění děsivých displejů. Musím se přiznat, že jsem se ho snažil 
napodobit mnohokrát a byla to zábava. 


Můj první bezdrátový vysílač jakékoli velikosti byl 10kW transformátor s otevřeným jádrem ak 
tomu jsem měl otevřenou mezeru a obrovský skleněný kondenzátor v oleji. S mými obrovskými 
anténami nad Yonkers jsem mohl získat vzdálenost, kterou mi kluci záviděli, když jsem pracoval na 
lodích ve středním Atlantiku. Před rokem 1912 nebyla vyžadována žádná licence. Vzduch byl 
zdarma a my pionýři jsme si užili zábavu, kterou v dnešní době nikdo nikdy nepochopí a ani si to 
nepředstaví. 


Nick byl s věkem velmi zvláštní. Louis Pacant , můj starý kamarád, navštěvoval Teslu. Louis byl 
chytrý chlapec, protože se přihlásil do více než devíti set kin na zvuk po celých USA. Když Western 
Electric zjistil, že byli poraženi, Louisovi se to slušně vyplatilo. Bavilo ho to, protože jako chudý 
chlapec z New Yorku, který se propracoval přes Pratt v Brooklynu, dostal kopačky, když se třel lokty 
s „velkými chlapci“. Jako tichý a diskrétní konzultační inženýr brzy zjistil, že Nick je svým způsobem 
společník. Popovídali si v Nickově přístřešku, ale Louis se mohl dostat tak daleko. Nick měl zvláštní 
rezervovanost a podezíravost, které z něj dělaly jedinečnou postavu. Nikdo jiný nebyl tak blízko 
jako Louis. 


Mohl bych se tu toulat s hodně. Dokončil jsem dokument o historii rádia a pracuji na dalším o 
Howardu Armstrongovi, mém starém spolužákovi, kterému jsem pomohl s jeho prvními nápady na 
zpětnou vazbu a pomohl jsem s jeho prvním patentem v Yonkers poté, co ho jeho otec odmítl 
podporovat. 


Přál bych si, abyste mezi učitele přírodovědných předmětů získali nějaký východní Tesla klub s 
myšlenkou dát mladé generaci poznat některé z Teslových vzrušení z objevování. Přál bych si, aby 
Tesla Society každý rok udělovala medaili za nějaký hodný vědecký úspěch. 

Bohužel, slova jsou naprosto neadekvátní k vyjádření vzrušení z mládí, když se věnujete koníčku pro 
domácí mazlíčky. V honbě za elektronikou jsem jich měl tolik, že lituji, že nejsem schopen převést 
tato velká vzrušení do slov, která dávají spravedlnost letům zázraků a nepopsatelných vzrušení. 
Srdečně váš, 

John Oliver Ashton 


Palo Alto, CA 


[Výňatek z dopisu Johna Olivera Ashtona] 


Na východě je jeden muž, který by vám mohl pomoci, pokud se k němu správně přiblížíte. Je to 
John Hays Hammond Jr. milionář, který má [nemoc] v Gloucesteru, Massachusetts. Jeho otec byl 
podporovatelem Tesly na Robotovi. Znal jsem mnoho milionářů, ale tenhle byl snob. 


Oblékal jsem se s muži jako Earl Ovington , na jehož Bleriot Monoplane jsem v roce 1910 
nainstaloval svůj původní systém pomocí první protiváhy, a zatímco Earl stoupal ve výšce asi 1500 
stop nad Mineola-Hempstead, vezli jsme na prvním obousměrném rádiu z letadla na zem. na "HO" 
v Yonkers, Earl ve vzduchu ve své "fly". Stal se prvním pilotem letecké pošty. Byl to milionářský syn 
a blízký přítel Tesly. 


Earl předváděl velkolepé ohňostroje s použitím obrovské Teslovy cívky namontované na plošině 
nad vránami na Old Madison Sguare Gaden , a když mě nechal jít na skleněnou plošinu, sebral 
velké jiskry děsivé délky z hůlky, kterou jsem držel. moje ruka, která je otočena, vyskočila na kouli 
na vrcholu Teslovy cívky. Brzy jsem zjistil, že jsme zde měli každodenní matiné a večerní show po 
dobu trvání elektrické show a přilákali obrovské davy, kteří očekávali, že nás oba uvidí zabité 
elektrickým proudem. Earl se předváděl a miloval to. Byl jsem vyděšené dítě, i když jsem byl 
fascinován jiskrami, které jsem miloval. 


Tesla by stál opodál s otcovským pohledem na nás oba a usmíval se, protože sám byl tak trochu 
showman, jak jste četli. Jeho slavné večírky v jeho laboratoři pro jeho milionářské přátele byly 
slavné a Nick miloval ztlumení světla a děsivé displeje. Musím se přiznat, že jsem se ho snažil 
napodobit mnohokrát a byla to zábava. 


Můj první bezdrátový vysílač jakékoli velikosti byl 10kW transformátor s otevřeným jádrem a k 
tomu jsem měl otevřenou mezeru a obrovskou skleněnou desku v olejovém kondenzátoru. S mými 
obrovskými anténami nad Yonkers jsem se mohl dostat na vzdálenost, kterou klukům záviděli, když 
budu pracovat s loděmi uprostřed Atlantiku. Před rokem 1912 nebyla vyžadována žádná licence. 


2. února 2007 
Dobrý den 


„ Při průzkumu rodinné historie jsem narazil na váš příspěvek knihy mého 
otce z roku 1916 "Vysokofrekvenční přístroje." 


Netřeba dodávat, že jsem o vás a vašich aktivitách vůbec nevěděl; máme 
různé rodinné legendy o dnech jeho zapojení do vysokofrekvenčních 
přístrojů, ale jen málo ověřitelných faktů. Pokud máte nějaké informace 
„které by zlepšily mé znalosti o tomto období, budu velmi rád. 

Jako mnoho lidí s minulostí tohoto druhu se zdráhal sdílet své 
vzpomínky, navzdory prosbám mého bratra a mě. 


Můj dědeček (a jmenovec) byl MD v severním New Jersey, který byl 

raným výzkumníkem v oblasti rentgenového záření v medicíně a podle legendy jedním z prvních, kdo 
použil 

vysokofrekvenční střídavý proud pro vzrušení rentgenové trubice. Zemřel v roce 1904 a 

zanechal mého otce ve věku 15 let se zájmem a znalostmi elektrotechniky, 

které vedly k profesní dráze zahrnující elektřinu, která 

ho zaměstnala na 35 let. 


Na začátku tohoto období odešel z 15 let z New Jersey do 

Bostonu, kde měl experimentální laboratoř na střídavý proud dostatečně složitou na to, aby 
zajímala MIT o její využití k doplnění stejnosměrného zařízení, dále do New Yorku 

„ kde měl laboratoř aplikovaného výzkumu v roce 1917. 


Vydání knihy navázalo na několikaletý program vydávání 

elektrotechnického časopisu 

"udělej si sám " (který byl údajně zásadní při vzniku časopisu Popular Science). Laboratoř a celý její 
personál byl „odveden“ do pobočky Chemical 

Warfare 

v U.S. armády v roce 1917 pracovat na elektrické peci na výrobu surovin plynových masek 


Toto 12leté období jeho činnosti je dost „šedé“, takže 
by vám pomohla jakákoliv vodítka, která byste mohli mít. 


Není moc šancí, že se dostanu na Floridu, ale rád bych se podíval do 
muzea. Jako dítě jsem si hrál se zapalovacími cívkami a sbíral díly 
pro Van de Grafův generátor, který nikdy nebyl dokončen. Je to v 
genech,no. 


KR 


Tom Curtis 


3. února 2007 
Ahoj Jeffe, 
to je vzrušující, že? 


Nejstarší fotografie mého otce, které mám, budou pravděpodobně z počátku nebo 
poloviny 20. let, kdy se po zkušenostech s armádou přestěhoval do Los Angeles CA. 
V této době budoval podnik na zakázkovou výrobu žáruvzdorných 

předmětů, pomocí elektrických pecí vytvářel „nové“ syntetické sloučeniny, 

na kterých byl jeho podnik postaven. Až budu mít příležitost, 


budu muset zabrousit do archivu, abych našel obrázek k odeslání. 

Zdroj z let 1916/1818, který byste mohli mít šanci najít jiným 

výzkumem, znamená: Pamatuji si, že jsem jako dítě viděl stránku ze staré hnědé 
hlubotiskové přílohy novin, pravděpodobně z New York Times, na stránce 

s obrázky „Young inženýrů, kteří pomáhají válečnému úsilí." Na 

této stránce byl táta vyobrazen spolu s Edisonem, Marconim, Teslou a některými 
dalšími. Opravdu si nejsem jistý, kdo na tom byl, ale táta byl v nějaké 

docela důležité společnosti. Pokud si vzpomínám, tatínkův obrázek byl o něco menší 
než Edisonův, ale byl tam! 


Kniha: Nikdy jsem neviděl první vydání, takže jsem rád, že se snažíte. 

Mám kopii Druhého vydání z roku 1920, kterou upravil Raymond F. Yates. 

Podle předmluvy k druhému vydání jediné, co Yates udělal, bylo přidat 

některé z příslušných článků z časopisu z roku 1917 a vymazat zdrojový 

materiál dodavatele, protože Curtis Engineering Laboratory zmizela. (Táta rozhodně nebyl 
Yatesovým fanouškem, vydavatel ho pro nové vydání strčil tátovi do krku 

„ protože táta byl zaneprázdněn vítězstvím ve válce). 


Časopisy: Mám malou sbírku časopisu „Everyday Mechanics“, 
který se mezi svazkem Vol. 2 č.5 a sv. 2 č. 

6, ne úplný soubor (12 z 18 zveřejněných). Mám duplikáty 
sv.2č.1asv.2 č.2, kterou bych Vám rád zaslal pro Vaše 
muzeum. Kam je mám poslat? 


Vybavení: Nemám ponětí, kde děda Curtis získal vysokofrekvenční vybavení pro 

svou rentgenovou práci. Zdá se, že venkovský lékař by mohl pracovat od 

nuly; experimentátoři na sobě i na pacientech produkovali strašlivé radiační popáleniny, 
dokud někdo nenarazil na skutečnost, že rentgenové 

záření generované vysokofrekvenčním zářením bylo „měkké“ a méně pravděpodobné, že hoří 
frekvence?); 

Táta nám řekl, že jeho otec udělal první obrázek přes paži, která 

pacienta nezabila. 


Nevím, jak nebo proč se táta dostal do Bostonu poté, co jeho otec zemřel. Muselo to 
souviset s obchodem (tam nahoře žádná rodina); byli dodavatelé vybavení, 

o kterých se zmiňujete v Mass, mohl sledovat stopu vybavení, které 

používal jeho otec? 


Kontakt: Důvod, proč se pravděpodobně nedostanu na Floridu, je ten, že 
Saratoga California (poblíž San Jose, 40 mil jižně od San Francisca), hodně 

daleko! takže jsme měli raději počítat s e-mailem , telefonem nebo čímkoli jiným. Telefonní číslo 
je 408 867-3541. Telefonický kontakt je asi nejlepší večer, jakýkoli kromě 

třetí středy a čtvrtka, kdy mám naplánované schůzky. Bude fungovat kdykoli mezi 6:30 a 10:30 
tichomořského času. 

Pokud neodpovím do 3. zazvonění 

„ nenechte to přejít do záznamníku, pokud to není kritické (uložte si 


$). 


KR 


Tom Curtis 


10. února 2007 
Ahoj Jeffe, 
nějaké dobré zprávy!! 


Můj bratr našel novinovou stránku s fotografií TSC spolu s 

Edisonem atd. ve svých archivech. Je na něm datum 29. dubna 1917. Ve skutečnosti 
to, co našel, není fyzicky přesně to, co jsem si pamatoval (také jeho paměť ) 

„ale látka je to, co jsme hledali, takže může existovat jiná 

verze, která se ještě neobjevila. Každopádně , jakmile najdeme způsob, jak 

to reprodukovat, pošlu vám kopii. Použitý typ písma je poměrně malý 

a stránka je rozprostřena uprostřed, má poměrně velkou velikost. Musí být 
reprodukován ve stejné velikosti. To dělá z reprodukce něco jako výzvu. 

Nechám si poradit. 


Doufám, že vaše cesta na sever byla úspěšná. 
KR 


Tom Curtis 


13. února 2007 

Obrázky nezvoní žádné zvony. „Mroží“ knír nikdy nebyl jeho 

styl; malý úhledně zastřižený "vojenský" styl je vše, co si kdy pamatuji, od 

prvních dnů až do konce. (Nejstarší obrázek, který si pamatuji, byl pravděpodobně z 
éry 1916-18) 


Z toho, co vidím na Ovingtonově časové linii, si nemyslím, že by se 

výrazně překrývaly. Je tam zmínka o tom, že pracoval pro Edisona — kdy 

to bylo? Kdy Edisonova práce s X-Rayem vedla ke smrti jeho 

asistenta? Pamatujte, že Edison byl primárně stejnosměrný muž a táta byl vždy na střídavý proud, 
kromě motorů napájených bateriemi atd., takže "přátelský" kontakt byl 

nepravděpodobný, co jsem slyšel. 


KR 


Tom Curtis 


13. září 2007 


Musí to být mentální telepatie- posledních 
pár dní jsem přemýšlel, že ti napíšu. Můj bratr a já jsme 


v posledních několika měsících 

dělali seriózní genealogickou práci na rodině : postavil se na matčinu stranu, především proto, že můj 
dědeček byl Nor a jeho žena je rodilá Norka — mělo by to trochu 

usnadnit. A mám Curtisovu stranu, hlavně proto, že moje teta jako nejstarší chlapec 

cítila, že je její povinností naplnit mou hlavu rodinnými legendami (mnoho z 

nich můj výzkum vážně zpochybňuje). 


Mám vážnou mezeru, kterou musím zaplnit, a možná s vašimi znalostmi o 
technickém vývoji té doby byste mohli ukázat nějaké cesty, 
kterými se vydat. Dovolte mi připravit scénu, abyste o tom mohli konstruktivně přemýšlet. 


Můj dědeček (a jmenovec) byl venkovským MD v severním New Jersey, který 

měl stále nějaké vazby s Columbia Medical Center v NYC (pravděpodobně to byl 

absolvent, i když to zatím nemohu potvrdit. Byl 

prvním experimentátorem s lékařskou X-Ray; jak se dostal k použití 

vysokofrekvenčního střídavého proudu jako vzrušujícího zdroje, který dokázal produkovat méně 
smrtící vlnovou délku než běžně používaná zapalovací cívka (žádné vodítko, jak se 

to stalo, ale logika mi říká že to pravděpodobně bylo přes Kolumbii, 

buď přímo, nebo přímo dovnitř). 


Zemřel náhle v prosinci 1904 a zanechal za sebou Thomase Stanleyho, 14letého chlapce , který byl 
pravděpodobně několik 
let 


zasvěcen do experimentální práce . 

panství, které v podstatě vyhodilo moji 

babičku a dvě děti ve věku 14 a 11 let na ulici bez peněz. Při 

sčítání lidu v roce 1900 žili s babiččinou matkou, která zemřela měsíc 

před mým dědečkem, který zemřel na intelekt; muselo to být bonanza pro 
právníky a troska pro babičku (která byla vychována jako „dáma“ a 
pravděpodobně neměla ponětí, jak se chránit). 


Malá rodinka zmizela; při sčítání lidu v roce 1910 po nich nebylo ani stopy. Táta 

vyprávěl o babičce, která se snažila vydělávat na živobytí prodejem kosmetiky na základě 
dědečkovských mastí a mastí, o bydlení v penzionech 

atd. 


Nějakým způsobem se ze 14letého chlapce v roce 1904 stal uznávaný odborník 
na stavbu klimatizačních zařízení a udržování jeho matka a sestra naživu, v době, 
kdy mu bylo 24 let v roce 1914. Alespoň část této doby byl v 

oblasti Bostonu/Cambridge. Mluvil o tom, že má AC vybavení, které zapůjčil 
MIT, protože všechno, co museli naučit EE, bylo DC vybavení. Je to těch 10 

let, co potřebuji zkoumat a zjistit, co se stalo. 


Vím, že v roce 1915 byl v NYC s operační výzkumnou laboratoří 
se zaměstnanci. V listopadu 1914 založil svůj měsíčník, měl 
pro něj poštovní povolení a musel být na dobré cestě k 
dokončení knihy, kterou vydalo nakladatelství Henley, s 

datem autorských práv z roku 1916. 


Ve svém poděkování v prvním vydání knihy konkrétně zmiňuje. 

Melvilla Easthama a Clapp-Easthama, kteří začínali jako rentgenoví lidé z Ovingtonu a 
do roku 1910 už běželi sami 

„ Zmínka o Easthamovi jako jednotlivci naznačuje spíše osobní vztah než firemní. Takže 
možná jako 19 nebo 20letý byl nějak osobně zapojen do tohoto 

přechodu. 


Podíval jsem se na záznamy sčítání lidu z roku 1910 pro New Jersey, New York a 
Massachusetts, aniž bych našel stopu; samozřejmě, pokud by žili v 

penzionech, bylo by pro ně snadné propadnout škvírami. A 

při sčítání lidu v roce 1920 měl za sebou několik let v armádě, kde se věnoval 
výzkumu vytváření materiálů pro chemické bojové plynové masky, byl ženatý a 
v Los Angeles začínal s výrobou žáruvzdorných materiálů 

(jeho druhá oblast uznávané technické způsobilosti). 


Napadá vás nějaký způsob, jak něco založit pro ty chybějící roky 

1904 až 1914? Existují nějaké publikované historie Ovingtona nebo kohokoli jiného 

v oblasti rentgenového nebo vysokofrekvenčního střídavého zařízení, které by mohly vrhnout 
vodítko? 


Jakékoli konstruktivní myšlenky budou oceněny! 


KR 
Tom Curtis 


14. září 2007 


Použil jsem váš návrh a prohledal jsem záznamy masového sčítání po profesoru Houghtonovi; 
Myslím, že jsem ho našel ve Walthamu v roce 1910 jako učitele pracujícího v a 

škola , 44 let, žije s manželkou a tchýní, bez dětí. Pořád tam 

v roce 1920 minus MIL. Takže možná své články dělal doma, nebo možná uvnitř 

ve spojení s jeho učením, sčítání je dost skoupé na to 

dodané informace, ale jméno včetně střední iniciály a profese 

vypadá dobře. 


Stále žádné známky TSC, myslím, že syndrom penzionu zabije všechny 
šance. 


Myslím, že kdybychom zjistili, kdo dodal rentgenové zařízení jeho otce 

v roce 1902 nebo 03, můžeme najít TSC v roce 1908 nebo 09 jako učeň nebo junior 
výpomoc v obchodě nebo strojírenský praktikant, něco se mzdou typu penzion 
úroveň. 


Jsem si docela jistý, že v té době byl někde v Bostonu nebo Cambridge 

a musela to být práce nebo příslib někoho, kdo tento krok ospravedlňoval. 
Něco ho přimělo k přestěhování z New Jersey - stále tam měl rodinu - 
dědeček z otcovy strany, teta a strýc na té straně a několik tet na straně druhé 
mateřská strana. 


Žádné peníze by nebyly pobídkou dostat se z města, z jejich domu 

žila v (Maternal Babička) před její smrtí byla pravděpodobně horní kůra 
společnost dne. centrum města, prominentní poloha, velmi velký, vestavěný 
kuchař , kočí. Viděl jsem obrázek kolem roku 1932 a bylo to působivé. 

Podle táty to všechno šlo do kapsy právníků. Jednoho dne možná dostanu 
do záznamů o pozůstalosti, ale to je jen zvědavost, nedokazuje 

cokoliv. 


Mnoho dohadů, příliš málo faktů. 
KR 


Tome 


23. září 2007 


Právě jste narazil na něco, čím byste se svými znalostmi a dovednostmi mohli být 
schopen kopat do. 


Mezi dubnem 1916 a zářím 1917 TSC v New Yorku publikoval malý 

měsíčník technického časopisu. Původně se tato publikace jmenovala „Každý den 
Mechanics“ a byla vydána společností Everyday Mechanics Co., Inc. v únoru 
1917 byl název publikace změněn na „Everyday Engineering“ 

pravděpodobně v důsledku žaloby časopisu Popular Mechanics 

( dohad , na základě některých zveřejněných dopisů redakci). TSC byl uveden 
jako redaktor a sem tam se objeví nějaká známá jména, jako prof. Wm. C 
Houghton. 


Někdy na konci roku 1917 nebo na začátku roku 1918 byl TSC a jeho tým výzkumu a vývoje 
„draftován“ 

do služby chemické války, americké armády, aby pracoval na problémech 

Výroba plynových masek, nebo spíše výrobků z elektrických pecí potřebných pro 

kanystry (aktivovaný oxid hlinitý a aktivní uhlí). Prodloužil 

cestuje při hledání surovin pro aktivovaný oxid hlinitý, který 

nakonec ho, po jeho propuštění, zavedl do Kalifornie a jeho žáruvzdorného materiálu 
podnikání (výrobky na bázi křemičitanů hlinitých, vedlejší produkt aktiv 

výroba oxidu hlinitého ). 


Jeho odchod z NYC do armády ukončil jeho zájem o elektro 
inženýrství "jak na to" ale časopis to evidentně nějak přežil. 
Druhé vydání jeho knihy z roku 1920 v reklamní sekci má reklamu 
pro časopis. 


Mám neúplnou sadu časopisů z prvního dílu, číslo 6 (září 

1916) do svazku 3 číslo 6. září 1917). V předmluvě druhého 

vydání knihy, editor, Raymond F. Yates, uznává, že jeho 

celkovým redakčním příspěvkem bylo přidání článků z časopisu, na nové 
předměty , do knihy. 


Dnes ráno jsem z divokého rozmaru zadal do Googlu „Každodenní inženýrství“ a mnoho dalšího 
Překvapilo mě, že jsem pod tímto názvem našel webovou stránku věnovanou publikování 
příběhy a přetištěné reklamy z populárních technických publikací roku 1020 

éra . První obálka časopisu, kterou ukazují, je vydání z prosince 1918 

Everyday Engineering, který má stejný typ banneru a stejný 

celkový vzhled, včetně ceny 0,10 USD za poslední vydání TSC. Další 

ukazují je srpen 1919, což je ročník 7 číslo 5 a cena je pryč 

až 0,15 $. Nikde není zobrazen žádný redakční materiál, pouze reklamy na AC 

Gilbert ( ErectorSet a několik elektrických experimentálních sad). 


Neexistuje žádné vodítko k tomu, kdo posílá tento materiál, a žádná zmínka o tom 
raná historie publikace, kterou představují, alespoň pokud jsme my 

toho vědom . Samozřejmě stále pracuji ve tmě, pokud jde o těch 10 chybějících 

let a opravdu hodně ve stínu období vojenské služby ( 

první předání, které pouze odhalilo, že ve federálním archivu došlo k požáru 

70. léta, která zničila všechny armádní záznamy od roku 1912 do roku 1920, skutečné 
pohodlné !!!). 


Můžete mi dát nápovědu, jak se dostat k původci tohoto webu . 
do mého výpadku. 
KR 


Tome 


ps váš nový příspěvek na TSC je SKVĚLÝ! 


